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Get big sound from your 
computer with this: 
ишы 


Send video signals over 
twisted pair cable 


| Completing the infrared 
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HITE-HOT MISSILE: Е = PLUG SHOOTOUT: 

Re-building a Torana on a Т 10 sets of sparklers 
budget. More straight-line 
grunt than any new exotic! <= 


There is a difference! 


UNBELIEVABLE SECA: 
It has a blown factory 
engine, nitrous oxide 
and just a bit of go! 


REX IS NO DOG: 

A Honda CRX called - 
"Rex' has 160 bhp DO-IT-YOURSE 
performance! 


F HEAD JOBS 


NEAR DEATH PRANG: 
Regular contributor 
Greg Brindley tells 
how NOT to drive! 


FLOW BY NIGHT: 

We test mandrel and 
press bent pipes on a 
flowbench! 


TUFF ENUFF: 

9-year old Mazda 929 
with an expert's tender 
loving care! 


CROWD PLEASER: 
Once the VL Commodore 
was a 6-pot wheezer. 
Now it's a V8 and... wow! 


IRON FIST, VELVET GLOVE: 
VL Turbo looks standard . . 
until you turn the key and 
push the go pedal. 


PRINCE VALIANT: 

It's in the veteran class - 
but on the strip it has 
1996 performance! 


YOUR SAY — and a chance to win a $300 tool kit 


go into a wild Nissan. 


TRACTION ACTION: 
Ed Ordynski shows 
how to drive а 4WD 
the right way! 


BUYING USED: 

If you've ever wanted 
a Beamer, be prepared 
to keep spending! 


PROJECT SKYLINE: ; x 
Finding the right саг .— 


for our project was = --— bn 
not too easy. 


MODIFYING EFI: 

In Pt 3, we show how 
easy it is to modify 
vane airflow meters! 


MODERN EVOLUTION: ЕЕЕ 

Who said all new cars 

look the same. Look VEEQ 
this Lancer GSR! =: 


D-i-Y HEAD JOBS: 
Tackling a motor pull- 
down and head job 
for the first time- 


NET RAP: 

More and more sites 
are coming onto the 
Net every day. 


CAR SOUND DESIGN: 
Pt 4 covers installing — 
and wiring amplifiers 
to speakers. 


SOAP SUDS: 

There should be a 
licence to speed for 
good drivers! 


THROUGH THE MIRROR — Zoom's look at the weird, wacky and what's making news 


ENVIROLINE — what do you with tyres that are stuffed? 


TOP GEAR - interesting bits and pieces from equipment suppliers 
ASK THE ORACLE — got a question that has you stumped? Ask away! 
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Getting onto the Internet 
can cost big money 


One of the common enquiries we get from 
readers is “Are you on the Internet yet? So 
far, the answer has been “No, not yet.” Natu- 
rally, the enquirer is usually disappointed at 
this reply but when questioned further, as to 
why they want to know, people generally 
state that they just like to browse. They 
don't really want anything specific via the 
Internet but they like to have a good look 
around. 

For many businesses, the Internet is a huge conundrum. On the one hand, 
large numbers of business are eagerly jumping onto the bandwagon so that 
they can grab the kudos of being seen to be innovative and forward-looking. 
On the other hand, other more cautious firms, ours included, are wondering 
whether all the effort will produce any worthwhile financial return, 

I would go further and say that, for some firms, there is risk of a 
considerable loss via the Internet. I am thinking particularly of copyright. 
Just recently, the Australian Performing Rights Association has decided to 
target information service providers and charge them for songs being 
downloaded on the net. That is likely to result in a protracted legal battle. 
Once a firm’s intellectual assets are available via the Internet, particularly 
software, then the chances of any return are virtually nil. The same com- 
ment applies to unauthorised material on bulletin boards. 

Unless a business can point to a real return from the very substantial 
investment required to produce and properly maintain a web site, then the 
Internet can be guaranteed to be a financial loss. Sure, proponents of the 
Internet will point to savings on international phone calls and faxes and 
may even be able to identify some business generated by the Internet but as 
far as I can determine, very few businesses make any real money from it. 
They would be better off devoting their scarce resources to the business 
activity they know best. 

In fact, I predict that quite a few businesses will see the light and close 
down their web sites. The same will apply to businesses which have 
bulletin boards — they will add up all the costs and figure that it is not 
worthwhile. The obvious exceptions to this are firms involved in software 
distribution and service. 

This is not to say that the Internet will not provide substantial business 
opportunities in the future. Гат sure it will, But at the moment, the Internet 
is the 1990s equivalent of the CB boom — everybody is talking about it but 
most of the information on it is pretty trivial. 
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Leo Simpson 


WARNING! 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such projects should be 
Considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be carried out according to the 
instructions in the articles. When working on these projects use extreme care to ensure that you do not accidentally come into contact with mains 
AC voltages or high voltage DC. И you are not confident about working with projects employing mains voltages or other high voltages, you аге 
advised not to attempt work on them. Silicon Chip Publications Ру Ltd disclaims any liability for damages should anyone be killed or injured while 
working on а project or circuit described in any issue of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be 
Covered by patents. SILICON CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any such 
equipment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant government regulations 
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Electronic construction 
alive & well 

I was in Australia on business 
late in March and during a week of 
vacation that followed I was intro- 
duced to your magazine by the 
people at Altronics in Brisbane. I 
bought the April 1996 issue — very 
well done. The USA used to have 
several magazines like this in wide 
circulation. 

In the USA we have become a 
nation of buy it, plug it in, and use 
it for a while, then toss it out. 
Repair is expensive so why not 
just buy a new one. Construction 
is for the dedicated amateurs who 
read “Audio Constructor” or 
“ОЗТ”. It’s nice to see that elec- 
tronic construction is still alive and 
well in Australia. 

D. Gaynor, 

Woodridge, Illinois, USA. 


Computer Bits easy to follow 

Thank you for publishing arti- 
cles over the last few months about 
getting better performance from 
computers ("Computer Bits"). We 
have found your articles a lot easier. 
to follow than some of the "user's 
guides" supplied with our compu- 
ter and the hints and suggestions 
regarding upgrades, etc, a lot more 
down-to-earth and practical than 
some similar things published else- 
where. We're looking forward to 
many more similar articles! 

D. Terrey, 

Chatswood, NSW. 


ESD causes 
semiconductor failures 

Thave been purchasing SILICON 
CHIP since the first issue and have 
always found the content to be ofa 
high standard and thoroughly en- 
joyable to read. Of particular note 
would be the Serviceman’s Log sec- 
tion, along with those brilliant 
drawings. I hope you find the fol- 
lowing to be constructive rather 
than just critical. 

Your Publisher’s Letter in the 
August 1996 issue talks of new 
technology and states that “plastic 
rules supreme”, all of which is 


MAILBAG 


true. I should like to suggest that 
in light of this “new technology" 
that you could be paying more at- 
tention to handling and mounting 
issues associated with these de- 
vices. I refer to the projects con- 
tained within the same issue ofthe 
magazine where there is no men- 
tion of correct handling procedures 
for any of the semiconductor de- 
vices used nor any reference to the 
existence of a requirement for spe- 
cial handling procedures. 

І concede that many home con- 
structors will probably ignore such 
procedures and few would have 
the required equipment anyway. 
This does not alter the fact that 
these things should always be in- 
cluded in the text of a technical 
journal. 

Firstly, I raise the issue of anti- 
static handling procedures. This 
is an issue that is largely ignored 
in many sectors of the electronics 
industry, yet experience would 
show that ESD (electrostatic dis- 
charge) is responsible for at least 
90% of all field failures in elec- 
tronic products. The statement that 
ESD control is largely ignored can 
be verified at almost any TV/video 
service centre and also at many 
computer outlets where ESD con- 
trol procedures are non-existent. 
Please don't you follow the same 
path and ignore this issue like so 
many others. 

Tconducted a survey of all prod- 
uct failures for Stanilite Commu- 
nications whilst a production en- 
gineer in that company which is 
where the figure of 90% comes 
from. The other 10%, by the way, 
is made up of things such as faulty 
wave soldering, etc. 

The extent of ESD damage was 
enough for Stanilite to authorise a 
$50,000 plus budget for equipment 
specifically for ESD control and 
thisat the Perth facility only. Many 
people assume that only CMOS 
devices are at risk from static dam- 
age when in fact all semiconduc- 
tors are at risk. Even chip resistors 
and capacitors can be (and are) 
damaged in this way. 


Most static damage does not re- 
sult in instant catastrophic failure 
but more insidiously causes deg- 
radation of performance ultimately 
leading to premature failure of a 
product in the field. Murphy en- 
sures that this happens at the worst. 
possible moment, when the prod- 
uct is least accessible for service 
and when the end user will have 
the worse possible view ofthe sup- 
pliers' quality control. 

The other 10% of failures men- 
tioned above consist of a signifi- 
cant amount of failures caused by 
incorrect mounting of power de- 
vices, in particular tab-mount plas- 
tic devices. It would seem that the 
single biggest no-no with these de- 
vices is that the leads should not 
be bent at all unless really neces- 
sary and bending at or near the 
lead to plastic (case) junction is 
strictly not allowed. 

Fig.10 in the 350W amplifier ar- 
ticle (August 1996) clearly shows 
the leads deliberately bent right at 
the case. Whilst the bending of the 
leads like this will generally only 
produce a small percentage of pre- 
mature failures, some failures will 
definitely occur and you should 
not be (perhaps unwittingly) ad- 
vocating such poor engineering 
practices. 

One other item to mention is 
that Fig.7 in the same 350W ampli- 
fier article shows a suggested 
power supply. While the actual fig- 
ures for peak current (derived from 
transformer impedance, secondary 
volts, effective diode resistance and 
capacitor ESR, etc) would seem to 
make it OK, experience with the 
common variety of 25A bridge 
would suggest that some sort of 
surge limiting would be a distinct 
advantage. The surge rating of a 
typical 25A bridge is usually 
quoted to be around 320A and 
while most applications do not 
exceed this rating I have seen too 
many bridge failures to have a lot 
of confidence in the quoted 320A. 
figure. 

D. Woodbridge, 

Kelmscott, WA. вс 
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This “Tellcard” is an early European smart card, built by 


А 1985 prototype for a electronic travellers cheque card, 


also developed by Bull CP8. 


An introduction 
to smart cards 


For decades, magnetic stripe cards have been 
used in a variety of applications involving small 
amounts of identification data. These magnetic 
cards have become the norm in applications 
such as credit and key cards, to name just two. 
However, they have many drawbacks and will 
eventually be replaced by a new technology. 


By SAMMY ISREB 


The system that will most likely 
replace magnetic stripe cards is the 
newer smart card technology. A smart 
card is similar in appearance to a con- 
ventional magnetic card but that is 
where the similarities end. Unlike a 
conventional card, a standard smart 
card contains a CPU (central process- 
ing unit) and associated memory. Be- 
cause this setup offers read/write ca- 
pabilities, new information can be 
added, removed, or processed as 
needed. 

An average smart card on the mar- 
ket today contains an 8-bit 5MHz mi- 
croprocessor, 8K bytes of ROM, 288 
bytes of KAM and up to 16K bytes of 
EEPROM, all fabricated using CMOS 
technology. 
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Physically, smart cards have the 
same dimensions as standard mag- 
netic stripe cards but have from six to 
eight gold I/O contacts along the top 
lefthand corner. These I/O contacts 
are used in conjunction with a com- 
patible smart card reader to transfer 
data. Hidden under the gold contacts 
is a single IC, containing the entire 
CPU and memory contents of the smart 
card. 

Possibly the greatest feature of smart 
cards, apart from their high data stor- 
age capabilities, is the fact that they 
are very secure against unauthorised 
data reading/writing. On the simplest 
level, they are much more secure than 
magnetic stripe cards, as the data is 
stored inside the card on board an 1С 


and not on the surface where it can 
easily be read as is the case with mag- 
netic stripe cards. 

On a more sophisticated level, the 
fact that a CPU is onboard allows en- 
cryption methods to be employed in 
order to protect sensitive data. And 
because both the memory and the CPU 
are on a single IC, it is not possible to 
“spy” on the data lines that would 
otherwise be used to connect two or 
more chips. All these features, along 
with the fact that most smart cards 
will destruct when their plastic cas- 
ing is removed, makes them very se- 
cure indeed. 

The main drawback of smart cards 
(one that will not be solved in the 
immediate future) is their relatively 
high price. A magnetic stripe card can 
be manufactured for around $1, 
whereas an average smart card can 
cost from $15-25. Top-of-the-range 
cards can cost many times more, how- 
ever. Until this cost barrier is over- 
come, magnetic cards will continue 
to dominate the market. 


Memory cards 

For some applications that do not 
require the complexity of a CPU, 
memory cards are available. These are 
composed solely of a memory chip, 


An electronic travellers cheque card from Thomas Cook 


Financial Services. 


usually a form of EEPROM or non- 
volatile RAM. These cards do not have 
the security of a fully-fledged smart 
card but are quite adequate for all 
forms of prepaid value cards, such as 
telephone or stored value cash cards. 


Contact or contactless? 


As already mentioned, most smart 
cards have a number of power and I/O 
contacts on their surface that allow 
interaction with a card reader. The 
number and arrangement of these con- 
tacts varies, depending on the type of 
card. This setup does have one draw- 
back, however — the card must be 
inserted into the card reader each time 
itis used, 

To solve this problem, contactless 
smart cards have been developed that 
can communicate with the card reader 
by radio, The cards receive power from 
a 125kHz incident magnetic field 


Omas [Financial | ( 
Cook (Services 


UNITES 


TELECARTE 


A stored value telephone smart card, which began 


operation in France in 1983. 


generated by the card reader (along 
with timing information), which also 
is used for data transfer at rates up to 
19.2Kb/s. 

Typical contactless smart cards con- 
tain an IC which consists of a CPU, 
ROM, EEPROM and either 128 bytes 
or 512 bytes of non-volatile ferro- 
electric RAM. A single coil, located 
inside the card, is used for data trans- 
mission, reception and inductive 
power pickup. 

Contactless smart cards have a range 
of about 10cm to 1m, depending on 
the card and the type of reader being 
used. Most systems also have the abil- 
ity to simultaneously accept multiple 
cards in the reading area without data 
interference between the units. 

A less sophisticated version of the 
contactless smart card does away with 
the need to obtain its power induc- 
tively from the card reader's magnetic 


Н8/300 CPU 

RES——- 
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s H 
E 
xm RAM: 512Bytes 

EE ei] 
= EEPROM: SKBytes | 
Fig.1: block diagram of Hitachi's H8/3102 Smart Card. 


field. Instead, it uses a wafer-thin bat- 
tery inside the card. This has two 
disadvantages in that the card is 
slightly thicker than normal and the 
card must be replaced every few years 
because the battery eventually goes 
flat. The advantage is extended range 
— up to 10 metres in some cases. 


Full or mini-size? 

Although most smart cards are the 
same size as standard "credit cards", 
mini smart cards have gained popu- 
larity in applications where size is 
critical. These cards are identical in 
operation to the standard smart cards 
but are much smaller. They are de- 
signed for applications where the card 
isto be left in a device for long periods 
of time and where size is crucial, such 
as in lightweight GSM phones. 


Uses of smart cards 


Because of their incredible versatil- 
ity, smart cards already have a wide 
(and growing) range of applications. 
In Australia at the current time, prob- 
ably their largest public use is in the 
SIM cards for the GSM digital phones. 
These cards are supplied by the net- 
work provider, such as Telstra or 
Optus, and contain the owner's ac- 
count information. By using the card 
in any digital phone with the same 
sized slot, the owner can retain his/ 
her phone number and account de- 
tails, regardless of the phone is being 
used. 

In some countries, banks are re- 
placing their magnetic stripe cards 
with smart cards. However, because 
of the relatively high cost of smart 
cards, the transition period will be 
quite lengthy. In Australia, the infra- 
structure for such a move is not yet in 
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place. However, during the next dec- 
ade or so, it is quite possible that the 
switch to smart cards will occur. 

In some parts of Australia, compa- 
nies are already trailing various types 
of stored value smart cards. When 
these cards are bought, they contain a 
fixed cash value, which is diminished 
when purchases are made. When the 
card is exhausted, it can be "re- 
charged" at a bank. This type of sys- 


tem may even do away with the need 
for cash in the future. 

One of the most exciting possibili- 
ties is the development of smart cards 
that combine a number of applica- 
tions. Because of their high storage 
capabilities, it’s possible to make a 
smart card that’s a bank card, a SIM 
GSM mobile phone card and a stored 
value cash card all in one, with a good 
many other applications thrown in as 


well. This could get rid of the wad of 
plastic now found in most people’s 
wallets. 


Choosing a system 

For those keen business people out 
there who currently employ magnetic 
cards for their customers, a switch to 
a smart card system may not only be 
feasible but may end up being more 
profitable in the long run. The first 
step is to identify which of the advan- 
tages of smart cards will make their 
use worthwhile, It could be their ex- 
tra security features, their increased 
memory capacity, or their inbuilt CPU. 

If smart cards are a likely option, a 
combination of a smart card system 
and suitable reader must be found. 
Searching “smart cards” on the Inter- 
net will reveal a list of manufacturers 
and suppliers who can be contacted 
to arrange a system that best suits 
your needs, Alternatively, a Smart 
Card Cyber Show world wide web 
page has been set up at web site http:/ 
/cardshow.com/index.html. 


Conclusion 


Smart cards will be one of the most 
exciting technologies to watch in the 
next decade. When fully imple- 
mented, they have the chance to make 
our lives simpler, more efficient and 
more secure. However, there is still 
some way to go before smart cards 
replace magnetic stripe cards. Until 
then, watch as your magnetic cards 
start disappearing, one by one. SC 


TIMELINE OF EARLY SMART CARD DEVELOPMENT 


1974: the world's first memory card 
developed. This consisted of a chip 
housed in an epoxy board and was 
developed by CII-Honeywell Bull. 


1975: the first memory card in a 
"credit card" format, with the chip 
and its contacts on one side. This 
card was designed by CII-Honeywell 
Bull. 


1977: world leader in smart card tech- 
nology, Bull CP8, formed from CII- 
Honeywell Bull. 


1979: first microprocessor card (two- 
chip) designed by Bull CP8.This card 
used a Motorola 3870 microcontroller 
and a 2716 EPROM. 
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1980: first Philips smart card devel- 
oped. Contained two separate ICs: 
one microcontroller IC and one mem- 
ory IC. 


1981: first true smart card using a 
single IC for the microcontroller and 
memory, developed by Bull CP8. First 
smart card cash payment system tri- 
als in a small European town. 


1983: first smart card payphone sys- 
tem established in France. 


1987: several International Banks 
consider introducing smart cards. ISO 
Standard 7816-1 concerning the 
Physical characteristics of smart 
cards set up. 


1988: Midland bank introduces smart 
cards to its customers. ISO Stand- 
ard 7816-2, concerning the role and 
position of smart card electrical con- 
tacts, is set up. 


1989: Thomas Cook experiments 
with the use of a smart card as an 
electronic travellers cheque. ISO 
standard 7816-3 concerning the elec- 
trical characteristics and exchange 
protocols relating to smart cards set 
up. 


1990 onwards: proliferation of smart 
card technology begins. However, it 
is slow to take off inAustralia, except 
for the GSM digital mobile phone 
area. 


STEREO FM TRANSMITTER KIT 
Based on the BA1404 IC, which 
is used only for audio Processing 
and derivation of the multiplexed 
Stereo signal. This signal is then 
applied to a proven, very stable 
discrete FM transmitter which is 
very similar to our FM TX Mk2. 


OVERSPEED MONITOR KIT 
Install this unit into your vehicle and avoid hefty 
Pd speeding fines! Unit produces a pulsed tone output 
when a certain preset speed is exceeded. The 
Speed is set by a single calibrated potentiometer which is 
easy to adjust: travel at the desired speed and adjust the 
potentiometer until a tone is produced, then mark this 
Speed on the dial for future reference. 


Requires two connections to the vehicle's electrical system: 
*12V and ground. A small PCB is provided for the Hall 
effect pick-up sensor. This assembly is mounted near the 
drive shaft and connected to the main PCB by three wires. 
Kit includes two PCBs and all on-board components, à 
small speaker, and even two small powerful ‘rare earth’ 
magnets: $22 

Plastic case to suit: $4. (Kit available early in October.) 


available early in October.) 


STEREO SPEAKER SETS 
Total of four speakers to make 
two 2way speakers. Quality 
European cloth surround bass - 
midrange speakers, used in 
upmarket stereo televisions, 
rectangular, 80 x 200mm 
Tweeters are good quality cone 
types, 85mm square. 2 woofers 
& 2 tweeters. $16 (Cat АО2) 


300W MOSFET POWER 


AMPLIFIER MODULE 

A well constructed discrete audio 
amplifier module that uses eight 
900V MOSFETs in the output. 
MOSFETs are mounted on a 
large heatsink that measures 
280 x 125 x 40mm. You need 
+90V DC and -90V DC to get it 
operating. Use a 55 + 55V 
300VA or larger transformer and 
10000uF 100V electrolytic 
capacitors. $200 


AMERICAN 


UNINTERRUPTABLE POWER 


SUPPLY 


New US made, modified square 


wave UPS in 
Designed for 
operation. 
50Hz operation. 


120V 


Specifications: Tuning range: 88 - 108MHz, supply voltage 
40Hz- 15kHz, S/N ratio better than 55dB, frequency 
components, 9V battery connector, wire for the antenna and 

POCKET SAMPLER KIT 

data  logger/sampler 

port. It can take samples over a 

to one per 100uS. Useful, for 

a basic low frequency (to about 

components, PCB, plastic box 

New Hitachi LM215 400 X 128 

340 x 125 x 30mm. Driver ICs Very 

65 x 235mm. Basic data also 


The result is an FM STEREO transmitter which can be used 
with electret microphones and line level audio signals. 
6-12V, current consumption 8mA (@ 9V), pre-emphasis 
T5us, pilot signal is crystal locked, frequency response 
Stability with extreme antenna movements 0.03%, PCB 
dimensions 25 x 65mm. Kit includes PCB and all on-board 
two electret microphones: $25 
Plastic case to suit: $4. (Kit 

FOR PCs 

See EA August 96. A 

kit that connects to о 

your computer via the parallel 

0-2V or 0-20V range, at intervals 

ranging from one per hour down 

example, to monitor battery 

charging. It can also be used as 

5Khz) oscilloscope! Our kit 

includes all on-board 

and software on 3.5" disk: $25 

400x128 LCD MODULE 

dot matrix LCDs in an attractive 

silver grey housing measuring 

fitted but needs external 

controller. Effective display size 

provided. New and unused. $25 

ea or 3 for $60 


THE ULTIMATE WIRELESS IR EXTENDER 
This kit uses a UHF 
radio transmission 
to extend the range of any IR 
remote control. It will control 
your IR remote controlled 
appliances from any room in 
your house without any additional wiring! The UHF 
transmitter is fully self-contained (includes battery) and is 
attached with Velcro strap underneath the IR remote 
transmitter. 


An IR sensitive pin diode at the front of the UHF transmitter 
picks up the IR signal. Transmitter has zero power 
consumption when the IR remote is not transmitting! The 
receiver is placed in the same room as the appliance being 


via two IR LEDs. Receiver requires a 5-12V DC supply or 
with two additional components, a 24V DC supply. 
Complete kit includes two PCBs and all components, two 
plastic boxes, Velcro strap: $35. (9V battery for the | 
transmitter is not supplied.) Suitable plugpack: $40. 


controlled and re-transmits the information to the appliance | 


sealed box. 


60Hz 


Easily modified for 


limited 


stocks at slightly more than the 
cost of the batteries that come 
with them: $40 (250VA), 


$60 (400VA) 


SLA BATTERY BOOSTER 

See SC July 96. This ‘up’ voltage 
switch mode inverter is designed to 
charge Sealed Lead Acid batteries 
and any other 12V lead acid batteries 
to their end point of 13.8V from 12V 
car or boat batteries. Also useful for 
many other applications. Our version 
includes extra RFI filtering, improved 
efficiency, and provision to increase 
the charging current from 2A to 3.54. 
it’s also easily modified for higher 
currents. Kit includes а 40A fast 
diode and a 40A MOSFET. Also 
included are a silk screened and 
solder masked PCB all onboard 
components, including — prewound 
switching and filter transformers: $25 


FM TRANSMITTER KIT - 

MkII 

Ref: SC Oct 93. Low cost FM 
transmitter — features — 100m 
range, excellent — frequency 
Stability, tuning range 
88-108MHz, supply voltage 
612V. Easy to build has a 
Prewound coil in a shielded 
metal сап, Includes РСВ, all 
on-board components, electret 
microphone, ӘУ battery clip: 
$12 ea. or 3 for $33 (Kil). 

A suitable casing to allow this kit. 
to be made into a wireless 
microphone is also available. 
Includes black aluminium tube, 
mic pop filter, unidirectional 
microphone & slide switch: $10 


CHECK OUT THESE 
ITEMS AND PRICES — 
VERY CAREFULLY! 

New fresh stock of 
1.2V/800mAh АА nicad 
batteries: 10 for $25 

New fresh stock of 
12V/6.5AH_SLR batteries 
(Hitachi): $30 ea 

Constant current, mechanical 
timer battery charger: $9 
550-100mCd @ 20тА red 
LEDs (about 100 times 
brighter than standard LEDs), 
as used in car brakelight 
arrays: 100 for $25 
16mW/940nm @ 100mA IR 
LEDs. (High О/Р, for remote 
controls etc): 10 for $5 
30mW/880nm G100mA IR 
LEDs. (Ideal for CCD camera 
illumination — much better 
than 940nm): 10 for $6 


OATLEY ELECTRONICS 


PO Box 89, Oatley NSW 2223 
Phone (02) 9579 4985 
Fax (02) 9570 7910 or 9579 3955 


Muting the 
LM3886 module 


This circuit can be used with the 
LM3886 50 watt/channel stereo mod- 
ule described in February 1995 and 
the LM3876 mono amplifier module 
described in March 1994. It will allow 
the modules to be briefly muted at 
switch-on to avoid turn-on thumps. 
Because both of these modules are DC 
coupled throughout, they normally 
should have no turn-on thumps but 
this can happen if they are preceded 
by some AC-coupled preamplifiers. 

One solution is to use a relay circuit 
to disconnect the loudspeakers briefly 
at switch-on. This can be done by the 
Loudspeaker Protector featured in July 
1991. Alternatively, it is possible to 
use the inbuilt muting feature of the 
LM3876 and LM3886 chips. Pin 8 is 
the mute pin and it needs to have a 
current of at least 0.5mA drawn from 
it to keep the circuit unmuted. In the 
amplifier modules referred to above 
this is achieved with a suitable resis- 
tor connected to the negative supply 
rail via a link on the PC board. 

This add-on circuit will briefly mute 


Printer port zero 
voltage detector | 


This circuit will detect the zero 
voltage crossing times for the 
240VAC 50Hz mains supply and 


047 4700 


250VAC м 


CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


the circuit at switch-on. It works as 
follows: at switch-on the BC560 PNP 
transistor has no bias applied and 
therefore it cannot conduct. After 
about three seconds, the 100uF ca- 
pacitor is charged sufficiently via the 
82kQ resistor to bias the transistor on 
and unmute the LM3888. At switch- 


generate an appropriate 50Hz sig- 
nal to be fed into the parallel printer 
port of an IBM-compatible compu- 
ter. 

The circuit works as follows: the 
240VAC mains voltage is fed via 


PARALLEL 
PORT 


REMOVE 1К1 AND ADD 
CIRCUITRY. WITHIN. 
BROKEN LINES FOR 

SLOW TURN-ON 


off, the 1N4004 diode across the 82kQ 
resistor rapidly discharges the 1004F 
capacitor to mute the chip again and 
minimise turn-off thump. Note that if 
signal is passing through the ampli- 
fier while it is being muted or un- 
muted, it will briefly cause distortion. 
SILICON CHIP 


the 0.474F capacitor and 470Q re- 
sistor to a bridge rectifier consist- 
ing of diodes D1-D4. The rectified 
50Hz is then filtered by а 100uF 
capacitor and regulated to 16V DC 
by zener diode ZD1. This DC sup- 
ply powers the input side of IC1, a 
4N28 optocoupler. The 240VAC is 
also fed via two series 47kQ resis- 
tors to zener diode ZD2 and the 
16V clipped signal drives the base 
of 01. 

Transistor Q1 drives the inter- 
nal LED of IC1 and hence the inter- 
nal phototransistor between its 
pins 4 & 5. The result is a 50Hz 
signal at pins 10 and 25 of the 
printer port which is on for every 
positive half-cycle of the mains 
wavetorm. 

SILICON CHIP 
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6V motor speed/ 
direction controller 


This circuit was designed 
for use in a hard-wired, re- 
mote-control toy car. It has 
forward, reverse, two presettable 
speeds and can be controlled by ei- 
ther +6V logic or switches to the +6V 
rail. It uses pulse-width modulation 
for efficient speed control and relay 
switching for minimum series volt- 
age drops. 

In the toy car application, two 
speed/direction controllers are used, 
one operating a 6VDC motor and re- 
duction box on each rear wheel. The 
front wheel is a trailing, castor-type 
wheel mounted under the chassis. I 
used a 6VDC, 4Ah, SLA battery in the 
car, to cope with the heavy current 
demand during takeoff and manoeu- 
vring. 


Model KSN 1141 


ALSO GND 4016 
PINS 12,11,6,8,9,10 


The circuit could also be useful in 
antenna rotator, reversible fan, model 
railway and similar applications, with 
IC1 and IC2 replaced by VR3 and the 
associated 1kQ series resistor, if only 
speed control is required. 

For speed control, IC3a is an oscil- 
lator running at 100Hz. Its output is 
pulse-width modulated by IC3b. The 
length of these pulses is determined 
by whichever speed preset poten- 
tiometer is currently switched to pin 
13. This switching is achieved by IC1, 
half of a 4013 dual D-type flipflop 
wired as an RS flipflop and IC2a/IC2b, 
half of a 4016 quad analog switch. 

The PWM output of IC3b is buffered 


THE “HIGH” THAT LASTS IS MADE IN THE U.S.A. 


The new Powerline series of Motorola's 
2kHz Horn speakers incorporate protection 
circuitry which allows them to be used safely 
with amplifiers rated as high as 400 watts. 
This results in a. product that is practically 
blowout proof. Based upon extensive testing, 
Motorola is offering а 36 month money back 
Quarantee on this product should it 
burn out. 


by Q1, а 2N3055 which is mounted on 
a heatsink. The direction is control- 
led by Q2 & Q3, two BC547 transis- 
tors, driving two 6V relays. To ensure 
that the motor only switches on if one 
but not both the FWD or REV inputs 
are brought high, a 4070 XOR gate, 
1С4а, is used. 

To operate the circuit, bring FAST 
or SLOW momentarily high to select 
the required speed preset, then hold 
FWD or REV high to run the motor, 
The motor will slow or stop (depend- 
ing on load) if “FAST” and “SLOW” 
are brought high simultaneously. 

S. Carroll, 

Timmsvale, NSW. ($35) 


Frequency Response: 1.8kHz - 30kHz 

Av. Sens: 9298 @ 1m/2.83y (1 watt @ 80) 
Max. Power Handling Capacity: 400W 
Max. Temperature: 80°C 

Тур. Imp: appears as a 0.3uF capacitor 


Typical Frequency Response 
= 


MOTOROLA PIEZO TWEETERS 
AVAILABLE FROM: 
DICK SMITH, JAYCAR, ALTRONICS AND 
OTHER GOOD AUDIO OUTLETS. 


MOTOROLA 


IMPORTING DISTRIBUTOR: 
Freedman Electronics Pty Ltd, PO Box 3, 
Rydalmere NSW 2116. Phone: (02) 9638 6666. 
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Silicon 


‘September 1988: Hands-Free Speakerphone: Electronic Fish 
Bite Detector; High Performance AC Millivoitmeter, Pt.2: 
Build The Vader Voice. 


‘April 1989: Auxillary Brake Light Flasher; What You Need to 
Know About Capacitors; 32-Band Graphic Equaliser, Pt.2; 
The Story Of Amtrak Passenger Services, 


May 1989: Build A Synthesised Tom-Tom; Biofeedback Moni- 
tor For Your РС; Simple Stub Filter For Suppressing TV 
Interference; The Burlington Northern Railroad. 


duly 1989: Exhaust Gas Monitor; Experimental Mains Hum 
ЗИ Compact Ultrasonic Car Alarm; The NSW 86 Class 
lectrics. 


fume 1989: 2-Chip Portable AM Stereo Radio (Uses 
МС13024 and TX7376P) Pt.1; High Or Low Fluid Level 
Detector; Studio Series 20-Band Stereo Equaliser, Pt.2. 


October 1989: FM Radio Intercom For Motorbikes Pt 1: 
GaAsFet Preamplifier For Amateur TV; 2-Chip Portable AM 
Stereo Radio, Pt.2; А Look At Australian Monorails. 


November 1989: Radfax Decoder For Your PC (Displays Fax, 
RTTY & Morse); FM Radio Intercom For Motorbikes, Pt.2; 2- 
Chip Portable AM Stereo Radio, Pt.3; Floppy Disc Drive 
Formats & Options; The Pilbara Iron Ore Railways, 


Di г 1989: Digital Voice Board; UHF Remote Switch: 
Balanced Input & Output Stages; Operating an R/C transmit- 
ter; Index to Volume 2. 


January 1990; High Quality Sine/Square Oscilator; Service 
ips For Your VCR; 


Phone Patch For Radio Amateurs; Active 
Antenna Kit; Designing ИНЕ Transmitter Stages; A Look At 
Very Fast Trains. 


February 1990: 16-Channel Mixing Desk; High Quality Audio 


ORDER FORM 


Please send me a back issue for: 


à July 1989 Q September 1989 
9 January 1990 О February 1990 
à July 1990 Q August 1990 
December 1990 1З January 1991 

0 Мау 1991 О June 1991 
October 1991 November 1991 
Q April 1992 May 1992 
September 1992 О October 1992 

О April 1993 à Мау 1993 


О September 1993 
0 February 1994 


О October 1993 
О March 1994 


0 July 1994 У August 1994 
December 1994 У January 1995 
May 1995 9 June 1995 

О October 1995 November 1995 
0 March 1996 0 April 1996 


August 1996 September 1996 


Enclosed is my cheque/money order for $. 


Back Issues 


Chip 


Oscillator, Pt.2; The Incredible Hot Canaries; Random Wire 
Antenna Tuner For 6 Metres; Phone Patch For Radio Ama- 
teurs, Pt.2. 


March 1990: Delay Unit For Automatic Antennas; Workout 
Timer For Aerobics Classes: 16-Channel Mixing Desk, Pt.2: 
Using The UC3906 SLA Battery Charger IC; The Australian 
VET Project. 


April 1990: Dual Tracking +/-50V Power Supply; Voice- 
Operated Switch (VOX) With Delayed Audio; 16-Channel 
Mixing Desk, Pt.3; Active CW Filter; Servicing your Micro- 
wave Oven. 


June 1990: Multi-Sector Home Burglar Alarm; Low-Noise 
Universal Stereo Preamplifier; Load Protector For Power 
‘Supplies; Speed Alarm For Your Car; Fitting A Fax Card To A 
Computer. 


duly 1990: Digital Sine Square Generator, PL1 (Covers 0- 
ФОНЕ) Burglar Alarm Keypad & Combination Lock Simple 
Electronic Die; Low-Cost Dual Power Supply; Inside A Coal 
Burning Power Station. 


‘August 1990: High Stability ИНЕ Remote Transmitter: Uni- 
versal Safety Timer For Mains Appliances (9 Minutes); Horace 
The Electronic Cricket; Digital Sine/Square Generator, Pt.2. 


‘September 1990: Low-Cost 3-Digit Counter Module; Simple 
Shortwave Converter For The 2-Metre Band; the Bose Life- 
style Music system 


October 1990: The Dangers of PCBs; Low-Cost Siren For 
Burglar Alarms; Dimming Controls For The Discolight; 
Surfsound Simulator, DC Offset For DMMs; NEG02 Con- 
verter Circuits, 


November 1990: How To Connect Two TV Sets To One VCR; 
Egg Timer; Low-Cost Model Train Controller; 1.5\ To 9V DC. 


September 1988 a April 1989 Q May 1989 

2 October 1989 0 November 1989 о December 1989 
Q March 1990 0 April 1990 9 June 1990 

A September 1990 О October 1990 à November 1990 
О February 1991 O March 1991 О April 1991 

a July 1991 August 1991 О September 1991 
Q December 1991 Q January 1992 О March 1992 

Э June 1992 9 July 1992 Я August 1992 

Я January 1993 О February 1993 О March 1993 

У June 1993 a July 1993 О August 1993 

О November 1993 о December 1993 У January 1994 
2 April 1994 Q May 1994 Q June 1894 

Э September 1994 2 October 1994 У November 1994 
Q February 1995 О March 1995 0 April 1995 

Я July 1995 August 1995 Q September 1995 
December 1995 a January 1996 О February 1996 
Я Мау 1996 9 June 1996 July 1996 


or please debit my: 0 Bankcard OVisaCard О Master Card 


ct LLLI = йты та 
Signature Card expiry date. 1 Overseas (airmail) 
Name Phone No (__) Silicon Chip Publications, PO Box 139, 
Street PLEASE PRINT Collaroy, NSW, Australia 2097. 

3 Or call (02) 9979 5644 & quote your credit card 
Suburb/town Postcode. details or fax the details to (02) 9979 6503. 
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Note: all prices include 


Converter; Introduction To Digital Electronics; Simple 6- 
Metre Amateur Transmitter. 


December 1990: The CD Green Pen Controversy; 100W DC- 
DC Converter For Car Amplifiers; Wiper Pulser For Rear 
Windows; 4-Digit Combination Lock; SW Power Amplifier 
For The &-Metre Amateur Transmitter; Index To Volume 3. 


January 1991: Fast Charger For Nicad Batteries, Pt.1; Have 
Fun With The Fruit Machine; Two-Tone Alarm Module; LCD 
Readout For The Capacitance Meter, How Quartz Crystals 
Work; The Dangers of Servicing Microwave Ovens. 


February 1991: Synthesised Stereo AM Tuner, Pt.1; Three 
Inverters For Fluorescent Lights; Low-Cost Sinewave Oscil- 
lator, Fast Charger For Nicad Batteries, Pt.2; How To Design 
Amplifier Output Stages. 


March 1991: Remote Controller For Garage Doors, Pt. 
Transistor Beta Tester Mk.2; А Synthesised AM Stereo Tuner, 
Pt.2; Multi-Purpose 1/0 Board For PC-Compatibles; Univar- 
sal Wideband RF Preamplifier For Amateur Radio & TV. 


‘April 1991: Steam Sound Simulator For Model Railroads; 
Remote Controller For Garage Doors, Pt.2; Simple 12/24V 
Light Chaser; Synthesised AM Stereo Tuner, Pt.3; A Practical 
Approach To Amplifier Design, Pt.2. 


May 1991: 13.5V 25A Power Supply For Transceivers; Stereo 
Audio Expander; Fluorescent Light Simulator For Model Rail- 
ways; How To Install Multiple TV Outlets, Pt.1. 


June 1991: A Corner Reflector Antenna For UHF TV; 4- 
Channel Lighting Desk, Pt.1; 13.5V 25A Power Supply For 
Transceivers, Pt.2; Active Filter For CW Reception; Tuning In 
To Satellite TV. 


July 1991: Loudspeaker Protector For Stereo Amplifiers; 4- 
Ghannel Lighting Desk, PL2. How To Install Multiple TV 
Outlets, Pt.2; Tuning In To Satellite TV, Pt.2; The Snowy 
Mountains Hydro Scheme, 


August 1991: Build A Digital Tachometer; Masthead Ampli- 
fier For TV & FM; PC Voice Recorder; Tuning In To Satellite 
TV, Pt.3; Step-By-Step Vintage Radio Repairs, 


September 1991: Digital Altimeter For Gliders & Ultralights, 
Ultrasonic switch for mains appliances; The Basics Of A/D & 
D/A Conversion; Plotting the course of Thunderstorms, 


Qetober 1991: A Talking Voltmeter For Your PC, Р: 
SteamSound Simulator Mk.II; Magnetic Field Strength Me- 


post & packing 


ter: Digital Altimeter For Gliders, Pt.2; Military Applications 
Of R/C Aircraft. 


November 1991: Build A Colour TV Pattern Generator, Pt.1; 

Junkbox 2-valve receiver; Flashing Alarm Light For Cars; 

Dial {шен For Gliders, Pt.3; A Talking Voltmeter For 
‘our PC, Pt.2. 


December 1991: TV Transmitter For VCRs With ИНЕ Modu- 
‘ators; Infrared Light Beam Relay; Colour TV Pattern Genera- 
tor, PL2; Index To Volume 4. 


January 1992: 4-Channel Guitar Mixer; Adjustable 0-45V 8A. 
Power Supply, Pt.1; Baby Room Monitor/FM Transmitter; 
Experiments For Your Games Card. 


March 1992: TV Transmitter For VHF VCRs; Thermostatic 
Switch For Car Radiator Fans; Telephone Call Timer: Coping 
With Damaged Computer Directories: Valve Substitution In 
Vintage Radios. 


April 1992: IR Remote Control For Model Railroads; Differ- 
ential Input Buffer For CROs; Understanding Computer 
Memory; Aligning Vintage Radio Receivers, Pt.1. 


May 1992: Build А Telephone Intercom; Electronic Doorbell 
Battery Eliminator For Personal Players; Infrared Remote 
Control For Model Railroads, Pt.2; Aligning Vintage Radio 
Receivers, Pt.2. 


dune 1992: Multi-Station. Headset Intercom, Pt.1; Video 
Switcher For Camcorders & VCRs; Infrared Remote Control 
For Model Railroads, Pt.3; 15-Watt 12-240V Inverter; A Look 
At Hard Disc Drives, 


July 1992: Build A Nicad Battery Discharger; 8-Station Auto- 
matic Sprinkler Timer; Portable 12V SLA Battery Charger: 
Multi-Station Headset Intercom, Pt.2. 


August 1992: An Automatic SLA Battery Charger, Miniature 

1.5V To 9V DC Converter; kW Dummy Load Box For Audio 

Amplifiers Troubleshooting Vintage Radio Receivers; MIDI 
plaine 


September 1992: Multi-Sector Home Burglar Alarm; Heavy- 
Duty 5A Drill speed Controller (see errata Nov. 1992); Gen- 
eral-Purpose 3-1/2-Digit LCD Panel Meter, Track Tester For 
Model Railroads; Build A Relative Field Strength Meter. 


October 1992: 2kW 24VDO - 240VAC Sinewave Inverter; 
Multi-Sector Home Burglar Alarm, Pt.2; Mini Amplifier For. 
Personal Stereos; A Regulated Lead-Acid Battery Charger. 


January 1993: Flea-Power AM Radio Transmitter, High In- 
tensity LED Flasher For Bicycles; 2kW 24VDC To 240VAC 
Sinewave Inverter, Pt.4: Speed Controller For Electric Mod- 
els, РІЗ. 


February 1993: Three Projects For Model Railroads; Low 
Fuel Indicator For Cars; Audio Level/VU Meter (LED Readout); 
‘An Electronic Cockroach; 2kW 24VDC To 240VAC Sinewave 
Inverter, РЬ5, 


‘March 1993: Solar Charger For 12V Batteries; Alarm-Trig- 
gered Security Camera; Reaction Trainer, Audio Mixer for 
amcorders; A 24-Hour Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Audio Power Me- 
ter; Three-Function Home Weather Station; 12VDC To 70VDC 
Converter; Digital Clock With Battery Back-Up, 


May 1993: Nicad Cell Discharger; Build The Woofer Stopper, 
Alphanumeric LOD Demonstration Board; The Microsoft Win- 
dows Sound System; The Story of Aluminium. 


June 1993: AM Radio Trainer, Pt.1; Remote Control For The 
Woofer Stopper; Digital Voltmeter For Cars; Windows-based 
Logic Analyser. 


jy 1988: Single Ci Message Recorder Light Beam Relay 
Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator; 
Windows-based Logic Analyser, Pt.2: Antenna Tuners - Why. 
They Are Useful. 


‘August 1993: Low-Cost Colour Video Fader; 60-LED Brake 

Light Array; Microprocessor-Based Sidereal Clock; Southern 

Gross 280-Based Computer; A Look At Satelites & Their 
s. 


September 1993: Automatic Nicad Battery Charger/Dis- 
charger, Stereo Preamplifier With IR Remote Control, Pt 1; 
In-ircuit Transistor Tester; А +5V to «15V DC Converter, 
Remote-Gontrolled Cockroach. 


October 1993: Courtesy Light Switch-Off Timer For Cars: 
Wireless Microphone For Musicians; Stereo Preamplifier 


With IR Remote Control, Pt2: Electronic Engine Manage- 
ment, P1 


November 1993: Jumbo Digital Clock: High Efficiency In- 
verter For Fluorescent Tubes; Stereo Preamplifier With IR. 
Remote Control, Pt.3; Siren Sound Generator; Engine Man- 
agement, PL2; Experiments For Games Cards. 


December 1993: Remote Controller For Garage Doors; LED. 
Stroboscope; 25W Amplifier Module; 1-Chip Melody Gen- 
erator; Engine Management, Р1.3; Index To Volume б. 


January 1994: 3A 40V Adjustable Power Supply; Switching 
Regulator For Solar Panels; Printer Status Indicator; Mini 
Drill Speed Controller; Stepper Motor Controller; Active Filter 
Design; Engine Management, Pt 4. 


February 1994: 90-Second Message Recorder: 12-240VAC 
200W Inverter; 0.5W Audio Amplifier; ЗА 40V Adjustable 
Power Supply; Engine Management, Рі5; Airbags - How 
They Work. 


March 1994: Intelligent IR Remote Controller; 50W (LM3876) 
Audio Amplifier Module; Level Crossing Detector For Model. 
Railways; Voice Activated Switch For FM Microphones; Sim- 
ple LEO Chaser; Engine Management, P 6. 


‘April 1994: Sound & Lights For Model Railway Level Cross- 
ings; Discrete Dual Suppl Voltage Regulator Universa! Stereo 
Preamp Digital Water Tank Gauge; Engine Manage- 
ment, Pt.7. 


May 1994: Fast Charger For Nicad Batteries: Induction Bal- 
ance Metal Locator; Multi-Channel Infrared Remote Control; 
Dual Electronic Dice: Simple Servo Driver Circuits: Engine 
Management, Pt.8: Passive Rebroadcasting For TV Signals. 


June 1994: 200W/350W Mosfet Amplifier Module: A Cool- 
ant Level Alarm For Your Car, 80-Metre AM/CW Transmitter 
For Amateurs; Converting Phono Inputs To Line Inputs; PC- 
Based Nicad Battery Monitor; Engine Management, Pt.9. 


July 1994: Build A 4-Bay Bow-Tie UHF Antenna; PreChamp 
2-Transistor Preamplifier; Steam Train Whistle & Diesel 
Horn Simulator; Portable 6V SLA Battery Charger; Electronic. 
Engine Management, PL10. 


‘August 1994: High-Power Dimmer For Incandescent Lights; 
Microprocessor-Controlled Morse Keyer: Dual Diversity Tuner 
For FM Microphones, Pt.1; Build а Nicad Zapper; Engine 
Management, Pt.11 


September 1994: Automatic Discharger For Nicad Battery 
Packs; MiniVox Voice Operated Relay; Image Intensified 
Night Viewer; AM Radio For Weather Beacons; Dual Diversi 
Tuner For FM Microphones, Pt.2; Engine Management, Pt.1 


October 1994: Dolby Surround Sound - How It Works; Dual 
Rail Variable Power Supply; Talking Headlight Reminder; 
Electronic Ballast For Fluorescent Lights; Temperature Con- 
trolled Soldering Station; Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alpha- 
numeric Clock; 80-Metre DSB Amateur Transmitter: Twin- 
Gell Nicad Discharger (See May 1993): Anti-Lock Braking 
‘Systems; How To Plot Patterns Direct To PC Boards. 


December 1994: Dolby Pro-Logic Surround Sound Decoder, 
Pt.1; Easy-To-Build Car Burglar Alarm; Three-Spot Low Dis- 
tortion Sinewave Oscillator, Clifford - A Pesky Electronic. 
Cricket; Cruise Control - How It Works; Remote Control 
System for Models, Pt.1; Index to Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver 
For Torches: Dolby Pro-Logic Surround Sound Decoder, 
Pt.2: Dual Channel UHF Remote Control; Stereo Microphone. 
Preamplifier: The Latest Trends In Car Sound; Pt.1. 


February 1995: 50-Watt/Channe! Stereo Amplifier Module; 
Digital Effects Unit For Musicians; 6-Channel Thermometer 
With LCD Readout: Wide Range Electrostatic Loudspeakers, 
Pt; Oil Change Timer For Cars; The Latest Trends In Car 
‘Sound; Pt.2; Remote Control System For Models, Pt.2. 


March 1995: S0W/Channel Stereo Amplifier, Pt.1; Subcarrier 
Decoder For FM Receivers; Wide Range Electrostatic Loud- 
speakers, Pt.2; IR Illuminator Рог CCD Cameras; Remote 
Control System For Models, Pt.3; Simple CW Filter. 


‘April 1995: Build An FM Radio Trainer, Pt.1; Photographic 
Timer For Darkrooms; Balanced Microphone Preamplifier & 
Line Filter; SOW/Channel Stereo Amplifier, Р1 2: Wide Range 
Electrostatic Loudspeakers, РЗ; &-Channel Decoder For 
Radio Remote Control. 


May 1995: What To Do When the Battery On Your Mother- 


board Goes Flat; Guitar Headphone Amplifier; FM Radio 
Trainer, Pt.2: Transistor/Mosfet Tester For DMMs; 16-Chan- 
те Decoder For Radio Remote Control; Introduction to Sat- 
elite 


June 1995: Build A Satellite TV Receiver: Train Detector For 
‘Mode! Railways; 1W Audio Amplifier Trainer; Low-Cost Video 
Security System; Multi-Channel Radio Control Transmitter 
For Models, Pt.1; Build A $30 Digital Multimeter. 


July 1995: Electric Fence Controller; How To Run Two Trains 
On A Single Track (Plus Level Crossing Lights & Sound 
Effects); Setting Up A Satellite TV Ground Station; Door 
Minder, Adding RAM To A Computer. 


‘August 1995: Fuel injector Monitor For Cars; Gain Controlled 
Microphone Preamp, Audio Lab PC Controlled Test Instru- 
ment, Pt.1; Mighty-Mite Powered Loudspeaker, How To 
Identity IDE Hard Disc Drive Parameters. 


September 1995: Keypad Combination Lock; The Incredible. 
Vader Voice; Railpower Mk.2 Walkaround Throttle For Model 
Railways, Pt.1; Jacob's Ladder Display; The Audio Lab PC. 
Controlled Test Instrument, Pt.2. 


October 1995: Geiger Counter; 3-Way Bass Reflex Loud- 
speaker System; Rallpower Mk.2 Walkaround Throttle For 
Model Railways, Pt2; Fast Charger For Nicad Batteries; 
Digital Speedometer & Fuel Gauge For Cars, Pt.1. 


November 1995: Mixture Display For Fuel Injected Cars; CB 
Transverter For The 80M Amateur Band, Pt.1; PIR Movement 
Detector; Dolby Pro Logic Surround Sound Decoder Mk.2, 
PL1; Digital Speedometer & Fuel Gauge For Cars, Pt.2. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB 

Transverter For The 80M Amateur Band, Pt.2; Subwoofer 

Controller; Dolby Pro Logic Surround Sound Decoder Mk.2, 

ТЕ Knock Sensing In Cars; RAM Doubler Reviewed; Index 
го Volume 8. 


January 1996: Surround Sound Mixer & Decoder, РЁ: 
Magnetic Card Reader; Automatic Sprinkler Controller; IR. 
Remote Control For The Rallpower Mk.2; Recharging Nicad 
Batteries For Long Life 


February 1996: Three Remote Controls To Build; Wooter 
Stopper Mk.2; 10-Minute Kill Switch For Smoke Detectors; 
Basic Logic Trainer; Surround Sound Mixer & Decoder, Pt.2; 
Use your PC as a Reaction Timer, 


‘March 1996: Programmable Electronic Ignition System For 
Cars; Zener Tester For DMMs; Automatic Level Control For 
PA Systems; 20ms Delay For Surround Sound Decoders; 
‘Multi-Channel Radio Control Transmitter; Pt.2; Cathode Вау 
Oscilloscopes, Pt.1. 


il 1996: Cheap Battery Refills For Mobile Telephones: 
125W Power Amplifier Module; Knock Indicator For Leaded 
Patrol Engines; Multi-Channel Radio Control Transmitter; 
РІЗ; Cathode Ray Oscilloscopes, Pt.2. 


‘May 1996: Upgrading The CPU In Your PC; High Voltage 
Insulation Tester; Knightrider Bi-Directional LED Chaser; 
Duplex Intercom Using Fibre Optic Cable; Cathode Ray Oscil- 
loscopes, Pt.3. 


June 1996: BassBox CAD Loudspeaker Software Reviewed; 
‘Stereo Simulator (uses delay chip); Rope Light Chaser; Low 
Ohms Tester For Your DMM; Automatic 10A Battery Charger. 


July 1996: Installing а Dual Boot Windows System On Your 
PC; Build A VGA Digital Oscilloscope, Pt.1; Remote Control 
Extender For VCRs; 2A SLA Battery Charger; 3-Band Para- 
‘metric Equaliser; Single Channel 8-bit Data Logger. 


‘August 1996: Electronics on the Internet; Customising the 
Windows Desktop; Introduction to IGBTs; Electronic Starter 
For Fluorescent Lamps; VGA Oscilloscope, Pt.2; 350W Am- 
plifier Module; Masthead Amplifier For ТУ & FM; 


September 1996: Making Prototypes By Laser; VGA Oscillo- 
scope, РЕЗ; Infrared Stereo Headphone Link, Pt.1; High. 
Quality PA Loudspeaker; 3-Band HF Amateur Radio Re- 
ceiver, Feedback On Programmable Ignition (see March 1996), 


PLEASE NOTE: November 1987 to August 1988, October 
1988 to March 1989, June 1989, August 1989, May 1990, 
February 1992, November 1992 and December 1992 are now 
Sold out. All other issues are presently in stock. For readers 
wanting articles from sold-out issues, we can supply photo- 
stat copies (or tear sheets) at $7.00 per article (includes 
рар). When supplying photostat articles or back copies, we 
automatically supply any relevant notes & errata at no extra 
charge. A complete index to ай articles published to date is 
available on floppy disc at $10 including packing & postage. 
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Send video signals 
over twisted pair cable 


Use this Video Transmitter and Video 
Receiver to wire your home or business 
with remote video for entertainment or 
for CCTV security systems. 


By JOHN CLARKE 


What's a twisted pair cable? For all 
intents and purposes, it is equivalent 
to a pair of telephone wires and you 
can’t send video over telephone wires, 
can you? Well, with this new chipset 
you could, although that is not why 
we are presenting this article. 

With the recent introduction of low- 
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cost monochrome video cameras, (less 
than $200 retail) and this project, you 
can now easily monitor your front 
door, your swimming pool or any other 
part of your home that needs watch- 
ing from a central location. 

Video signals are normally sent 
through 750 coax cable and for short 


runs over several tens of metres there 
is very little loss in signal level. But 
over long distances the losses in the 
cable reduce the signal to an unac- 
ceptably low level for the receiving 
equipment. 

One way of overcoming the signal 
loss is to modulate it onto a carrier in 
the UHF or VHF range. Any signal 
loss in the cable can then be made 
good by wideband distribution am- 
plifiers. However, at the receiving end, 
the signal must be demodulated be- 
fore it can be displayed on a monitor, 
This approach is well-proven but coax 
cable and distribution amplifiers are 
expensive. Wouldn't it be nice to be 
able to send video over ordinary twist- 
ed wires? Using the video transmitter 


МАХ435 


INPUT 


Fig.1: the general arrangement of 


INPUT 


the MAX435 & MAX436 ICs. The MAX435 has a differential 


output while the MAX436 only has a single ended output. These are transconductance amplifiers 
that’s proportional to the applied differential input voltage. 


so the outputs produce a current 


* 1.5km range (expected) 


* Video transmitted over low cost 
twisted pair 


* Audio transmitted in stereo over 
50m using op amp transmitter 


* Up to 1.5km range for mono 
audio using video transmitter 


and receiver described here, video can 
be sent over distances up to 1.5km. 


Transconductance amplifiers 


The heart of this project is a pair of 
ICs made by Maxim Integrated Prod- 
ucts, the MAX435 and MAX436. 
These two ICs are classified as high 
speed, wideband transconductance 
amplifiers (WTAs) with true differen- 
tial, high impedance inputs. The 
unique architecture of these amplifi- 
ers provides accurate gain without 
negative feedback. Without the feed- 
back, the possibility of spurious oscil- 
lation is virtually eliminated. 

Fig.1 shows the general arrangement 
of the ICs. The MAX435 has a differ- 
ential output while the MAX436 only 
has a single ended output. The out- 
puts produce a current that's propor- 
tional to the applied differential in- 
put voltage, providing inherent short 
circuit protection for the outputs. The 
circuit gain is set by the ratio of the 
output impedance “RL”, the user con- 
nected transconductance network 
“ZT” and an internally set current 
gain factor, К. In the case of the MAX- 
435, the current gain is nominally 4 
(22.5) and for the MAX436 this figure 
is 8 (+2.5). 


E 


Inside the video transmitter. The top view shows the audio board “hinged” back 
to reveal the video board, which sits on the bottom of the case. The view above 


shows the audio board in place. 


The MAX435 has a 275MHz band- 
width and 800V/us slew rate, while 
the MAX436 has a 200MHz bandwidth 
and 850V/us slew rate. The common 
mode rejection ratio for both is -53dB 


at 10MHz and -90dB at DC. 

While MAX ICs could also be used 
to transmit audio signals, we have 
taken a cheaper approach and used 
dual op amps to produce a balanced 
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AUDIO 
INPUT 
*rwisteo 
PAIR 
VIDEO 
OUTPUT 


VIDEO TRANSMITTER 


Fig.2: the transmitter circuit takes composite video and provides a balanced 
output to the twisted pair. The unbalanced audio signals are converted to 


balanced outputs by the LM833 op amps. 


audio transmitter and receiver. These 
produce high quality stereo results 
over short runs of less than 50m. This 
will allow you to pipe composite video 
and stereo audio signals around your 
house. For many applications though, 
we envisage that the video transmit- 
ter and receiver boards will be all that 
are required. 


Transmitter circuit 


Fig.2 shows the transmitter circuit. 
Unbalanced video signal is applied to 
the IN+ input of the MAX435. The 
inverting input IN- is connected to 
ground. The transconductance ele- 
ment impedance between pins 3 and 
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5 is set at 2200, while the output 
impedance is a nominal 500. The 
4.7kQ resistor sets the supply current 
for the IC. Supply decoupling for the 
+5V rails, provided by the 0.1uF ca- 
pacitors, is necessary for best perform- 
anceat the high frequencies involved. 

Power is derived from a 12VAC 
plugpack. This is rectified with half- 
wave rectifier diodes D1 and D2 to 
supply the + rails before regulation. 
The 470uF capacitors filter the raw 
DC to produce a relatively smooth 
voltage. REG1 and REG2 regulate the 
supplies down to +5V for IC1. 

Audio input is applied to a single 
ended to balanced output amplifier 


TWISTED 
PAIR 
LEFT 


AUDIO. 
OUTPUT 


comprising IC2a and IC2b for the left 
channel and 1C3a and IC3b for the 
right. IC2a is a unity gain buffer which 
is non-inverting. The output at pin 1 
is therefore the + output which drives 
the positive twisted pair line via a 
6802 resistor. IC2b is connected as an 
inverting amplifier and the resulting 
output at pin 7 drives the negative 
twisted pair line via its 6800 resistor. 
The 22pF capacitor across the feed- 
back resistor of IC2b prevents high 
frequency oscillation. 

The right channel audio amplifier 
operates similarly to the left channel 
circuit. 


Rocoiver circuit 
Fig.3 shows the receiver circuit. IC4 
is a MAX436 which accepts the bal- 


TWISTED 
PAIR. 
VIDEO. 
INPUT 


POWER D3 
52 144004 


12VAC 
PLUG-PACK 


54 
144004 


REGS 


VIDEO 


OUTPUT ES 


TWISTED 
PAIR 


3300 
TWISTED 
PAIR. 


o 


160 


VIDEO RECEIVER 


Fig.3: the receiver circuit uses a MAX436 to convert the balanced input from the twisted 
pair to an unbalanced video output. Similarly, the balanced audio signals are converted 
to single-ended signals by op amps ІС5 and ICS. 


anced input from the twisted pair and 
produces an unbalanced output. The 
51Q resistors at the IN+ and IN- in- 
puts at pins 2 and 6 provide the cor- 
rect loading for the-twisted pair line. 
A 1000 resistor in series with trimpot 
VR1 is connected between pins 3 and 
2. 

VR1 sets the gain of IC4, to compen- 
sate for losses in the twisted pair line. 
A second 1009 resistor from pin 3 is 
connected in series with a 56pF ca- 
pacitor and VC1. The capacitance cor- 
tects for the loss of high frequency 
signal through the line. In practice the 
capacitance is adjusted until the col- 
our burst signal is at its correct level. 
The 4.7kQ resistor at pin 11 sets the 
current for 1С4. 

The power supply circuit is identi- 


Specifications 


Video transmitter/receiver pair 
Frequency response ... .. typically -3dB at 200MHz 
Common mode rejection ... .. typically -53dB at 10MHz; -90dB at DC 


Audio transmitter/receiver pair 


Signal to noise ratio... ..71024В unweighted (20Hz to 20kHz) with 
respect to 1V RMS 


..-82dB at 50Hz and 1kHz 

.. less than .016% from 20Hz to 20kHz 
-0.25dB at 20Hz and 20kHz 

1.7V RMS at input 


800В (20Hz to 20kHz) with 20m twisted 
pair alongside video pair 


Common mode rejection ... 
Harmonic distortion ...... 
Frequency response ... 
Clipping level 
Crosstalk ... 
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230, 


"oc. 


Fig.4: the component 
overlays and wiring details 
for the transmitter boards. 


cal to that used in the transmitter. 

The audio signal is converted from 
the balanced twisted pair signal to an 
unbalanced output using op amps IC5a 
& IC5b for the left channel and IC6a & 
IC6b for the right channel. 

The balanced signal is applied to 
the non-inverting inputs of IC5a and 
IC5b. The 3300 resistors tie the in- 
puts to ground and provide a load for 
the twisted pair line. A .001pF ca- 
pacitor is included across the input 
terminals to remove high frequency 
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noise from the line. Both IC5a and 
IC5b are set fora gain of two due to the 
1kQ feedback resistors. 

Signals which are common to each 
input are rejected at the output and 
this is due to the feedback for IC5a 
being connected to the output of IC5b. 
Difference signals are amplified at the 
pin 1 output of IC5a. The 1002 output 
resistor prevents oscillation in IC5a 
due to capacitive loading. 

The right channel audio amplifier 
operates in exactly the same manner 


as the left channel audio amplifier. 


Construction 


The Video Transmitter and Video 
Receiver are housed in separate plas- 
tic cases measuring 130 x 68 x 42mm. 
The video transmitter (using the MAX- 
435) is built onto a PC board measur- 
ing 60 x 102mm (coded 02306961). 
The audio transmitter PC board (coded 
023069623) is piggy-backed onto the 
video transmitter. 

The two receiver PC boards (coded 


PARTS LIST 


Video transmitter board 

1 PC board, code 02306961, 60 
х 102mm 

1 plastic utility case, 130 x 68 x 
42mm 

1 self-adhesive front-panel label, 
62 x 126mm 

1 12VAC 500тА plugpack 

1 SPDT toggle switch ($1) 

2 3mm screws and nuts 

1 DC socket 

2 panel-mount RCA sockets 

8 PC stakes 

1 40mm length of 0.8mm tinned 
copper wire 


Semiconductors 

1 MAX435CPD high-speed 
transconductance amplifier 
(IC1) 

1 7805 3-terminal regulator 
(REG1) 

1 7905 3-terminal regulator 
(REG2) 

2 1N4004 1A silicon diodes 
(D1,D2) 


Capacitors 

2 470uF 16VW PC electrolytic 
2 10uF 16VW PC electrolytic 
3 0.1uF ceramic 


Resistors (0.25W 1%) 
14.7KQ 1750 
12200 2510 


Audio transmitter board 

1 PC board, code 02306964, 60 
x 102mm 

4 12mm spacers 

4 6mm spacers 

4 20mm x 3mm screws 

4 3mm nuts 

11 PC stakes 

1 20mm length of 0.8mm tinned 
copper wire 


Semiconductors 
2 LM833 op amps (IC2,IC3) 


Capacitors 
А 10uF 16VW PC electrolytic 
2 22pF ceramic 


Resistors (0.25W, 195) 
8 x 10kQ 23300 
4 6800 


Video Receiver board 

1 PC board, code 02306962, 60 
x 102mm 

1 plastic case, 130 x 68 x 42mm 

1 front panel label, 62 x 126mm 

1 12VAC 500mA plugpack 

1 SPDT toggle switch (S2) 

2 3mm screws and nuts 

1 DC socket 

2 panel-mount RCA sockets 

8 PC stakes 

1 40mm length of 0.8mm tinned 
copper wire 

1 5000 horizontal trimpot (VR1) 


Semiconductors 

1 MAX436CPD high-speed 
transconductance amplifier 
(IC4) 

1 7805 3-terminal regulator 
(REG3) 

1 7905 3-terminal regulator 
(REG4) 

2 1N4004 1A diodes (03,04) 


Capacitors 

2 470uF 16VW PC electrolytic 
2 10uF 16VW PC electrolytic 
3 0.1uF ceramic 

1 56pF ceramic 

1 3-60pF trimmer (optional) 


Resistors (0.25W, 1%) 
14.7kQ 1750 
21000 2510 


Audio receiver board 

1 PC board, code 02306963, 60 x 
102mm 

4 12mm spacers 

4 6mm spacers 

4 20mm x 3mm screws 

4 3mm nuts 

11 PC stakes 

1 20mm length of 0.8mm tinned 
Copper wire 


Semiconductors 
2 TLO72 op amps (IC5,1C6) 


Capacitors 
4 10uF 16VW PC electrolytic 
1.001mF MKT polyester 


Resistors (0.25W, 1%) 
8 x 10kQ 21000 
43300 


= 
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looked at international satellite TV 


Asiasat Il, Palapa С,, Apstar 2R*, Intelsat 


China, USA, Asia, Indonesia, Tahiti, Phillipinnes 


HERE'S WHAT YOU GET: 


• 400 channel dual input receiver 


* 2.3m perforated sheet antenna 
e 20°K LNB 

• LNB cover 

High efficiency feedhom 

* 25m coaxial cable, with connectors 
Analogue multisystem converter 
Fixed elevation and azimuth rods, 


VISIT OUR INTERNET SITE: http://www.avcom; 


YES GARRY, please send me more 
1 information on international band 
1 Satellite systems. 


AFFORD 
AN INTERNATIONAL 


SATELLITE TV 
SYSTEM 


For years you have probably 


systems and thought “one day" 


YOUR OWN INTERNATIONAL 
SYSTEM FROM ONLY: 


$2300 


PAY NO MONTHLY FEES 


For Gorizont, Rimsat, Panamsat, 


Programming available from Russia, India, 


Preprogrammed for all viewable satellites. 


BEWARE OF IMITATORS 
Direct hı г: ДЫҢ РТ. 
PO BOX 225, Balgowlah NSW 2093 
Tel: (02) 9949 7417 / 9948 2667 
Fax: (02) 9949 7095 


отац 


P'code: 
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INPUT OUTPUT Fig.5: the component 


overlays and wiring details 
for the receiver boards. 
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TABLE 1: RESISTOR COLOUR CODES 


а №. Маше 4-Band Code (1%) 5-Band Code (1%) 

a 6 токо brown black orange brown brown black black red brown 

а 2 4.7kQ yellow violet red brown yellow violet black brown brown 
а 8 1kQ brown black red brown brown black black brown brown 
а 4 6802 blue grey brown brown blue grey black black brown 

а 6 3302 orange orange brown brown orange orange black black brown 
а 2 1002 brown black brown brown brown black black black brown 

a 2 750 violet green black brown violet green black gold brown 

а 4 510 green brown black brown green brown black gold brown 
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02306962 and 02306964) are mounted 
їп а similar fashion to the transmitter, 
On both cases, RCA sockets for video 
input and output are mounted at the 
sides of the box while the audio sock- 
ets are at one end of the box. The DC 
socket is mounted at the opposite end 
while the power switch is attached to 
the lid. 

Fig.4 shows the component overlay 
and wiring details for the transmitter 
boards while Fig.5 shows the wiring 
details for the receiver boards. 

Begin construction by checking 
each PC board for breaks or shorts in 
the copper pattern or any undrilled 
holes. Fix any defects before proceed- 
ing further, then insert all the PC 
stakes. These are located at the signal 
input and output wiring points and 
for power supply. 

Next, solder in all the links and 
resistors. Table 1 shows the resistor 
colour codes and it is a good idea to 
check each resistor value with your 
multimeter before soldering it into the 
board. The capacitors can be mounted 
next, noting that the electrolytic types 
must be oriented with the correct po- 
larity as shown. Finally, insert the 
ICs, making sure that each one has the 
correct orientation, 

If you do not intend to use stereo 
audio channels, IC3 on the audio trans- 
mitter board and IC6 on the receiver 
board can be omitted. 

The voltage regulators are each 
mounted horizontally on the PC board 
and secured with a screw and nut. 
Bend the leads for each component 
before insertion into the PC board 
holes. Take care to orient the diodes 
correctly, 

Drill holes in the plastic cases for 
the RCA and DC sockets using the 
front panel as a guide to their loca- 
tion. A hole is also required in the lid 
for the power switch on each box. 

Wire up the PC boards as shown in 
Fig.4 and Fig.5. In each case, the au- 
dio board is stacked on top of the 
video board and the two are separated 
by metal spacers. The integral side 
pillars in each box will need to be 
removed so that the PC board assem- 
bly can fit comfortably within the case. 
Affix the label to each lid and attach 
the power switches. 


Testing 

The completed units are now ready 
for testing. Apply power to the trans- 
mitter PC boards and check voltages. 


These two photographs show the completed boards inside the receiver case. The 
top view shows the video receiver board, while above is the audio board. 


Тек Run: 10MS/s Рк Detect ШЕ 
ПО c= х 


im J 


thi Sü0mV S00mV М sps Chi X —650mV 


Fig.6: the top trace of the oscilloscope display shows a PAL colour bar as 
the video source signal. Note the colour burst at the far lefthand side of the 
trace. The lower trace shows the received signal after transmission over 
20m of twisted pair. The gain has been compensated for signal loss and for 
video colour burst level. Note the faithful reproduction of the signal. 
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STOCK RANGE TOROIDALS 
BEST PRICES 
APPROVED TO AS 3108-1994 
SPECIALS DESIGNED & MADE 
15VA to 7.5kVA 


Tortech Pty Ltd '99e- 


24/31 Wentworth St, Greenacre 2190 
Phone (02) 642 6003 Fax (02) 642 6127 
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Silicon Chip Binders 
їпо озал 
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VIDEO TRANSMITTER 
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AUDIO OUT 


VIDEO 
TRANSMITTER 
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These beautifully-made binders will VIDEO IN 
protect your copies of SILICON CHIP. 
They are made from a distinctive Fig.7: actual size front panel & PC board artworks for the transmitter, Check 


2-tone green vinyl & will look great your PC boards carefully before installing any of the parts. 
on your bookshelf. 


Price: $A11.95 plus $3 p&p each Connect the negative multimeter lead _1C4 and -5V on pins 7, 8 & 10. IC5 and 


(NZ $8 p&p). Send your order to: toGND and touch the positive leadon IC6 should have +5V on pin 8 and -5V 
Silicon Chip Publications pins 1, 12 & 14 of IC1 where +5У оп pin 4. 

PO Box 139 should be present in each case. Simi- To transmit video you will require 

Collaroy Beach 2097 larly, there should be -5V on pins 7,8 опе twisted pair while each audio 

& 10 of IC1. IC2 and IC3 should have channel will require a separate twisted 


Or fax (02) 9979 6503; or ring (02) 
9979 5644 & quote your credit card 
number. 


+5V on pin 8 and -5V on pin 4. pair. Use 75Q coax cable from your 
For the receiver PC boards, there video source to the transmitter and 
should be +5V on pins 1, 12 & 14 of from the receiver to the video input of 
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Fig.8: actual size front panel & PC board artworks for the receiver. All PC 


boards measure 60 x 102mm. 


your monitor or VCR. Audio connec- 
tions should be made using standard 
shielded audio cable. 

VR1 on the receiver is adjusted to 
obtain best black and white levels as 
seen on the monitor. The 56pF ca- 
pacitor on IC4 should be satisfactory 
for twisted pair up to 50m. A larger 
capacitor value can be used if the 


colour burst signal is marginal. This 
can be adjusted until the monitor pro- 
vides a solid colour picture. 

Lack of picture sync (rolling) means 
that there is 50Hz present on the video 
signal. Either re-route the twisted pair 
away from mains power wiring or use 
shielded pair earthed to the GND ter- 
minals. sc 


Are you frustrated 
using DOS or 
non-compliant 

Windows software? 


If so then you may be interested in 
the following schematic design 
software trade-in offer from 


OrCAD. 


Here are 7 good reasons 
to trade-in your old 
schematic software tool to 


OrCAD Capture 
for Windows... 


© De-facto standard schematic capture 
software. OrCAD 15 the best-selling package 
with over 180,000 licensed users worldwide, 

@ Easy to use and learn. Capture has an on- 

line tutorial and hypertext ‘Help’ 

© Works on Windows 3.x, Windows 95 and 

Windows NT. Support for all platforms 

provided in one box. 

|O True 32-bit application. Faster processing 

on 32-bit platforms. 

© Cut, copy and paste between Capture and 

other Windows compliant software. 
Developed to comply with Microsoft 
Foundation Class. 

|B Supports hierarchical designs. Create 

complex designs in modular form. 

Ө Only $799 (Trade-in offer to all registered 
owners of Protel schematics and selected 
other schematic capture software tools. 
Normally $2195). 

——X—-——— TALI 

Please send me more information on 

OrCAD Capture for Windows. 

My details are: 
Name: 
| Company: 


Lam using the following brands of 


software: 

Schematic Entry: 

Simulation: 

PCB Design: 
(Fax this form to EDA Solutions on 

02-9413 4622 or ring and ask for 


Level 3, South Tower 
1-5 Railway Street 
CHATSWOOD NSW 
2067 Australia 

Ph: 46120413 4611 
fax: «81-2-9418 4622 
email: info@eda.com.au 


Scokitions 


Offer for a limited time only, 
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Power control with 
a light dimmer 


In this article we show you how to wire a 
standard light dimmer in a plastic case to do 
low temperature soldering, control an electric 
blanket or to dim a table lamp. No electronics 
assembly is required, just some drilling of the 
plastic case and a little wiring. 


This article was prompted by a 
reader who wanted to do some low 
temperature soldering of white metal 
model railway kits. White metal is an 
alloy of tin and lead, with small 
amounts ofantimony and copper (typi- 
cally 19% antimony, 1% copper, 75% 
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lead and 5% tin). While white metals 
have long been used in the manu- 
facture of bearings, they are also used 
in small castings for model railway 
locomotives, rolling stock and struc- 
tures. The reason that white metal is 
used is that it has a low melting point, 


By LEO SIMPSON 


typically around 200-250°С. That low 
melting point means that normal tin- 
lead solders cannot be used; the cast- 
ing melts before the solder! 

There are a variety of low tempera- 
ture solders available but the one nor- 
mally used for soldering white metal 
castings is based on cadmium (tin- 
lead-cadmium). The most popular is 
made by Carr's Modelling Products, a 
UK company. Carr's 70 is a solder that 
melts at 70*C. 

This cannot be safely handled or 
worked with using an ordinary sol- 
dering iron or even one that is tem- 
perature-controlled, for that matter. 

Why not? Most temperature con- 
trolled irons are not designed to oper- 


CASE LID 


DIMMER UNIT 
MOUNTED ON 


MAINS ACTIVE 
BROWN 


CONTROLLED. 
ACTIVE 


Fig.1: here's how to wire the dimmer unit to the mains cord 


and the 3-pin socket. 


ate reliably with a tip temperature 
below 200*C. So there is a need to run 
a soldering iron at much reduced 
power; sufficient to melt and work 
the solder but not hot enough to cause 
heavy metal gases to be evolved or 
damage the white metal casting. In 
fact, it is absolutely imperative that 
solders containing cadmium (or bis- 
muth and antimony) should not be 
overheated by the tip of the soldering 


iron — otherwise you will end up 
breathing poisonous metal fumes. 
One way to reduce the power to a 
standard soldering iron to a low level 
is to use the 5A heavy duty drill speed 
controller published in the Septem- 
ber & November 1992 issues of SILI- 
CON CHIP. That will certainly work 
but it is rather like using a sledge 
hammer to crack a walnut. It is also 
more expensive than the dimmer ap- 


MAINS EARTH 


PANEL MOUNT 
‘GPO. 


MAINS CORD 
CAMP | (on 


GROMMET 


proach described in this article. 

Our suggestion is to purchase а low 
power soldering iron rated at between. 
15 and 30 watts and use it in conjunc- 
tion with the dimmer as described 
here. Use the dimmer at a setting just 
hot enough to make the solder work- 
able and mark that setting on the dim- 
mer plate so you can repeat it in the 
future. Second, use the iron only for 
low temperature work. Do not use it 
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This view shows the wiring inside the case. Make sure that the mains cord is 


for normal soldering because if you 
do, when the iron is hot enough to 
melt normal solder it will boil off any 
cadmium residue and you could end 
up breathing it! 


Assembly work 

First, purchase your dimmer. Shop 
around for it as you will find a wide 
range of prices. At the time of writing 


securely clamped and note that plastic cable ties are used to secure the internal 
wiring. The Neutral and Earth leads from the mains cord go direct to the socket. 


we found dimmer prices to range from 
$12 at Woolworths to more than $28 
at some electrical wholesalers. The 
one we used is made by HPM (Cat 
500A/500VA) and was purchased for 
$16.60. Other brands of dimmer, made 
by GAF and Arlec, are cheaper. 
Second, you will need a suitable 
plastic box. The one we used came 
from Altronics and measures 125 x 55 


x 85mm but there are a number of 
alternatives available. 

Whichever plastic case you use, it 
needs to be big enough to accommo- 
date the dimmer panel on its top sur- 
face and a surface-mount 3-pin socket 
at one end. As well as this socket, you 
will need a 3-core mains flex with 
moulded 3-pin plug and a cordgrip 
grommet. 

You will need to drill holes in one 
end of the case for the surface mount 
socket—two 3mm holes for the mount- 
ing screws and three 5mm holes for 
the lead entry. At the other end of the 
case, you will need to drill and file an 
elongated hole to take the cordgrip 
grommet. 

Finally, you will need to drill two 
3mm holes and cut a rectangular hole 
in the lid so that the dimmer can be 
mounted. 

Wiring 

The yellow/green Earth lead from 
the mains cord is terminated directly 
to the earth terminal of the 3-pin 
socket. The blue Neutral wire from 
the mains cord also terminates di- 
rectly to the Neutral terminal of the 3- 
pin socket. The brown Active wire 
from the mains cord goes to one of the 
switch terminals. The other switch 
wires goes to the dimmer module. 

Finally, the second wire from the 
dimmer module goes to the Active 
terminal on the 3-pin socket. Fig.1 
shows the details. 

When you have completed the wir- 
ing, check it against Fig.1 and then 
test the dimmer on a table or desk 
lamp. Don't forget to screw the lid on 
the case before you do the test. If 
everything works as it should, push 
the plastic screw covers into the dim- 
mer mounting screw holes and you 
are finished. sc 


What they can do: most standard 
wall-mounting light dimmers are rated 
at between 300 and 500 watts but 
there are conditions applied to this 
rating. Apart from dimming lights, 
most standard dimmers can be used 
to control fans and low powered heat- 
ing appliances such as soldering irons 
and electric blankets. 

What they can’t do: because they 


Using A Standard Light Dimmer 


have such a modest rating, light dim- 
mers cannot be used to control the 
speed of a typical power tool or food 
mixer. If you do attempt to use a light 
dimmer, it will fail immediately. 
Most light dimmer manufacturers 
also warn against dimming lights. 
where the individual lamps have а 
rating in excess of 150 watts or where 
the lamp is upright rather than hang- 


= d 
ing down from the fitting. In both | 
Sui MR qu itr Rd HO 
ken filament is likely to flail around | 
and come into contact with ‹ 
the stem supports. This will ca еа | 
brief ри very large fault current which | 
often blows the Triac in the dimmer. - 
The good news is that such dimmers 
can generally be fixed by replaci 
the Triac with ап SC141D. 
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This new technique just has to be the lowest 
cost way to capture high-quality video images 
on a РС. It’s called “Snappy” and teamed up 
with a standard camcorder, it produces 
images that can rival those from expensive 
digital cameras costing $6000 or more. 


CTUALLY, SNAPPY should be 

lassified as a frame-grabber 
because that’s what it does — it grabs 
video frames from a camcorder (or 
some other video source). But unlike 
а conventional frame-grabber which 
plugs into your PC's motherboard, 
Snappy is a compact external device 
that plugs into the parallel port. 

This makes for a much more con- 
venient arrangement. You don't have 
to pull the cover off your PC and you 
don't have any of the installation has- 
sles that can occur with plug-in cards 
(IRQ settings and the like). It also 
means that you can easily move the 
device from one computer to another, 
should the need arise. 

In use, Snappy can be teamed with 
any video source, such as a camcorder, 
VCR or TV tuner. It's then simply a 
matter of clicking the mouse button to 


preview a video frame via the propri- 
etary software that comes with the 
device. This frame can then be cap- 
tured and saved in a number of stand- 
ard file formats, including bmp, pcx, 
tif, tga and jpg. 


Image quality 

The big difference between Snappy 
and conventional frame grabbers lies 
in the image quality. Conventional 
frame grabbers are strictly low-resolu- 
tion devices and the image quality is 
limited. By contrast, this new device 
us claimed to provide video stills 
at resolutions up to 1500 x 1125 
(1,687,500) pixels and in 16.8 million 
(32-bit) colours. 

That's more than twice the resolu- 
tion from a conventional frame grab- 
ber but there are a few other enhance- 
ments to the image along the way. In 


Just click the 
k mouse button 


video images 


By GREG SWAIN 


fact, this is claimed to be the world's 
highest resolution video grabber. 


A clever IC 


The clever part of Snappy is a cus- 
tom chip hidden inside the hardware. 
This chip, the HD-1500, was devel- 
oped by Play Incorporated (USA) and 
digitally enhances the captured im- 
age before it is fed to the PC. Among 
other things, it provides 8-times 
oversampling, sets the black level and 
features adaptive comb filtering and 
timebase correction. 

Provided the source material is up 
to scratch, the resulting image is sharp 
and has good colour and contrast. 

You can get some idea of the quality 
from the accompanying photographs. 
These photographs were supplied as 
jpeg compressed files on a demon- 
stration disc and have not been en- 
hanced in any way. All that we have 
done is open them in Photoshop, con- 
vert the resolution from 72 dpi to 266 
dpi, resize them and convert them 
from RGB to CMYK format. 

From what we've seen, Snappy is 
perfect as a quick and painless way of 
capturing good-quality video images. 
You don't have to muck about getting 
film processed and then scanning the 
resulting images, all of which costs 
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Snappy уса Барк time and money. Of course, the re- 
ғ sults aren't as good as those from a 
drum scanner or dedicated transpar- 
ency scanner but then we're talking 
horses for courses. 


The software 


The Snappy software is easy to use, 
with an intuitive interface — you just 
click on the action buttons or turn the 
control knobs. You don’t need fancy 
hardware to run it either. The specifi- 
cations are a PC-compatible with a 
386 processor or better, 4Mb or RAM, 
4Mb of hard disc space and a VGA 


" TET 4 n (640 x 480 or better) video card. The 
Fig.1: this is the interface that you get when you boot the Snappy video capture software runs under Windows 3.1 


program. Clicking the Preview button brings up a frame grab on the screen. Windows Вт апа Windows es Cul 


no mention is made of Windows NT, 

Fig.1 shows the interface that’s pre- 
sented when you boot the software. 
To preview the image, you just click 
the Preview button. Clicking the Ad- 
just button then brings up the win- 
dow shown in Fig.2. From there, you 
can make adjustments (if necessary) 
to various aspects of the image (eg, 
colour, brightness, contrast picture 
(gamma) and sharpness). 

It's then simply a matter of clicking 
the Snap button to save the image to 
the disc in one of the standard for- 
mats. 

One very useful feature of the soft- 
Fig.2: the Snappy software lets you make all sorts of adjustments to the ware is that you can “invert” the im- 
previewed image, including colour, brightness, contrast, picture (gamma) and аве from a negative to a positive. This 
sharpness. You can also adjust the colour balance. can be useful if you have a negative 
colour transparency, for example. The 
trick is to place the transparency on a 
lightbox, aim the camera at it and 
then use the software to produce a 
positive image. 

Despite what might seem a rather 
clumsy technique, the result is still 
surprisingly good. Of course, you can 
use the same technique to capture 
images from a positive transparency 
but without "inverting" the image. 

As wellasthe standard capture soft- 
ware, Snappy also comes with Adobe 
Photo Deluxe, an easy-to-use image 
editing program. This will let you add 
special effects to your images and even 
add titles. An image distorting pro- 
gram (called Goo) and a morphing 
program (Griffon Morph) complete the 
software suite that's supplied with 
Snappy. Once again, these are easy to 
use and you can amuse yourself 


7 5 > 
сол $ y = morphing grandma between her true 
sa a raat E» self and the visage of a bassett hound, 
This video grab, from the Snappy demonstration disc, was obtained at a if your taste runs to such pastimes! 
resolution of 1500 x 1125 pixels. The saved image can also be opened 
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Snappy At A Glance 


Captures images from camcorders, VCRs, laser disc players, etc. 


Easy to install; plugs into the PC's parallel port. 


Custom chip enhances image and provides video resolution up to 1500 


X 1125 pixels in 16.8 million colours. 


Preview mode displays image on-screen prior to capturing 


User adjustable image processing controls. 
Twain interface; emulates scanners 


Negative mode for grabs of photographic negatives. 


Saves in one of three resolutions: 1500 x 1125 (8Mb bmp), 640 x 480. 
(1Mb bmp) and 320 x 240 pixels (250Kb bmp) 


Three capture modes: field, frame or multi-frame 


Dimensions: 64 x 124 x 22mm 


Comes with Snappy (video capture), Adobe Photo Deluxe, Griffon 
Morph and Goo (image distorting) software. 


Above & left: provided some care is 
taken with lighting, Snappy is capable 
of producing excellent results, as 
these two photos demonstrate (again 
from the Snappy demo disc). Snappy 
is the easiest, most cost-effective way 
of obtaining video grabs that we've 
seen. 


in high-end imaging editing software 
such as Photoshop or imported into 
desktop publishing programs. In ad- 
dition, Snappy boasts a Twain inter- 
face which means that an image can 
be directly acquired through Photo- 
shop or any other program that sup- 
ports the Twain standard. 


Who will use it? 

Just about everyone who needs to 
capture good-quality images with 
minimum hassle will want Snappy. 
To quotea well-worn cliche, the list of 
applications is endless. This device 
is perfect for producing catalogs, ad- 
vertisements, real estate magazines, 
school reports, ID cards, newsletters 
and Internet images, to name just a 
few. 

Provided that you have a video cam- 
era (or some other suitable video 
source), Snappy is the fastest, easiest 
way to get good quality video grabs 
into your PC that we've seen. 

The cost won't break the bank ei- 
ther—the recommended retail price is 
$449. This price includes the hard- 
ware, all the software (Snappy, Adobe 
Photo Deluxe, Goo and Morph), a 
video cable, a 9V battery and a manual 
For further information. contact the 
Australian distributor Star Micronics, 
Unit A, 107 Asquith St, Silverwater, 
NSW 2128. Phone (02) 9748 4300. SC 
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MITH 


New And Exciting Products 


CO Video/Audio Cleaner 


Great for cleaning audio and video heads. 
Non-staining and non-corrosive. It can be 
used on all components with no effects on 
plastics, elastomers, painted or varnish 
based material. 

150g 

Cat N-1079 


$1495 


Freeze Spray 

A very efficient dry coolant that has many 
uses in the electronic/avionics, 
automotive/engineering and furnishing fields. 
Simply point and spray. Includes nozzle 
extention for smaller items. 


| СӘФ $3295 


Cat N-1077 
Bridge Rectifier 


information, and resources the 
World Wide Web has to offer. 
CD ROM contains electronic 
version. 

Cat B-7061 


$110 


Assorted Audio Assorted Video 
Drive Belts Drive Belts 
Comes in Comes in 

packs of packs of 

10. 14. 

Cat H-6015 Са! H-6016 


$495] $995) 


Australia/New Zealand WWW 
2W06 600V Directory And CD 1996 Edition 
2Amps EW The most comprehensive guide 

Cat 2-3308 available to the services, 


ew 595 


Choose A Tool Box That Suits Your Needs 


290 X 130 X 110mm 


325 X 170 X 15 


Cat H-2594 $ 16.95 


сано $24.85 


CO Contact Cleaner 


Safe formula harmless to most plastics. 
100% free of CFC's. Evaporates rapidly and 


$1995 


350g spray can. Flammable. 
Cat N-1072 


Airbrush 


Safely removes dust and lint from all delicate 
precision equipment. Safe to use and non- 
Corrosive or flammable. Leaves no residue or 
condensation. 

5009 

Cat N-1078 


@® 534% 


Driver And 
28 Bit Set 


Consists of a strong 
driver handle with a 
magnetised tip, 28 
various bits and a 
handy storage 

case. 

Cat T-4503 


1. Tray Tool Box 


Cat H-2593 $8.65 


2. Tray Tool Box 
m 


3. Tray Tool Box 
390 X 195 X 195mm 


Kits, Kits, Kits! 


Multi 555 Timer Circuits Q Electronic Fluoro Starter € M 


For rapid turn-on and blink-free running of your 18 
ae 1 пе адв аза: S and 36W slimline fluorescent tubes, this is the Ki 
allows a timer or pulse generator to be It fits in a standard starter case so the lamp wiring 
quickly and cheaply put together with just does not have to be altered. Also suitable for older 
a few parts. It is also capable of style 20 and 40W tubes. Kit is supplied with all 
operating relays directly, and is easier to specified components, PCBs, and starter case. 
set up for those utility projects. Supply Due late August 
voltage range is 4.5V to 16V. Supplied Cat K-3012 $ 1950 
with all components & a silk screened, 5 
solder masked PCBs, and a FE диз өв 
comprehensive instruction manual 
showing many circuits & overlays for 
different timing configurations. 


Cat K-2813 $ 1 695 


‘Aug '96 


3 Band Amateur Receiver QQ 9 


If you own a cheap short wave radio and are dissapointed with 
the reception you're receiving from amateur radio signals then 
this easy to build receiver is for you! You'll be able to listen in 
to SSB & CW signals on the three most popular HF amateur 
radio bands (80, 40, 20m). The kit is supplied in full form with 
all components, hardware, PCB, pre-punched front panel and 
сазе. 

Са! К-6007 


Sealed Lead Acid 

Battery Charger Q 

Charge your 12V SLA batteries directly I 

from your car or boat battery. Charges 

up to 2A to a 13.8V endpoint. 

Features: 

* 2A average current limit 

® Suitable for 6.5AH capacity or greater. 
Kit supplied complete, including case 
and front panel label. 


Cat К-3211 $4950 


Aug '96 


Infrared Volume Controller? 50W Stereo Amp 9 © OIM 


Controlling the An amplifier offering unique features not normally found in everyday home. 
volume on your K- Stereo systems. Output power is to 50W RMS per channel into 8 ohm loads. 
5591 50W Amp kit Designed with a coupler socket & switch set up providing direct stereo patch. 
is a breeze with this point between pre-amp output & the power amplifier. Ideal for home theatre 
usefull and easily. where additional power amps or subwoofer amps need to be used in parallel. 
put together kit. The Kit is supplied with all components, hardware, PCBs, pre-punched case and 


transmitter is front panel. 

powered from a Specifications: 

single A23 12V Output $ 
battery. Kit is. Single channel: 54W RMS €». ч 

supplied with all Both channels: 46W RMS Jul "96 


components, PCB's, Input sensitivity 


motorised volume Eee pud 

pot & case for Power Amp Input: +0/-0.50В 20Hz to 30kHz 
transmiter unit. 

Cat K-5591 Cat K-5590 

Battery optional - use 

12V А2ЗВРІ 

(Cat 5-3335) 


Esop '96 


Availability: Our kits consist of many different parts from numerous suppliers. Whi 
sometimes problems can arise in obtaining all of the parts. This means there is 
you'd like to check beforehand, please don't hesitate to contact your local store. 


гаме consulted closely with them and are satisfied as to their ability to supply, 
ance that availability may be delayed. Rainchecks are available, however if 


Check These Great Values! 


Ryobi 7.2V 20 MHz CRO 


Д An affordable 20MHz oscilloscope that's suitable for а wide 
Cordless Drill range of applications. It's a dual trace, dual trigger CRO with a 
Enjoy the convenience of cordless fully adjustable sweep time (in 20 steps), variable hold-off, fully 
drilling with this great Ryobi product. adjustable sensitivity, switch selectable X-Y operation, selectable 
Includes 3 hour charger, screwdriver trigger modes, AC/TV H/TV V trigger coupling, front-panel 
& drill bits, knife and tape measure. variable trace -— 
Cat T-4800 


$6995 


sweep rate from 
10nS/DIV to 
1S/DIV. 

Cat Q-1802 


$599 * 


! 


Solar NiCad Chargers Encyclopaedia of Electronic И 
Sit one on your window sill and let Circuits Vol 2 “CIRCUS d 
dhe eun ар ded A giant circuit book with over 700 of the most аа 
ар} widely used, state-of-the-art electronic circuits шо" 
т $ 4.95 ever compiled in a single source. ELSES IG, 
cass7ss Маз $64.95 $49.50 $ OOo 
4 X AA Cat 0-2003 $9.95 x camna ev wt 
r Encyclopaedia of Electronic — ». 4 

Circuits Vol 3 Ф Ф 

AA, LX 

Solar NiCad Charger Cat B-1760 Was $69.95 $49.50 


M earance Price 


Encyclopaedia of Electronic 
Circuits Vol 4 


Was $69.95 $49.50 


E есгопсе Price, 


Charges AA/AAA/C & D sized NiCad 
batteries. 

Ideal for camping. 
Cat 0-2005 


$14.9 


Batteries not included. 


Cat B-1762 


БЕ 


Sealed Polycarbonate Boxes Sealed Diecast Aluminium Boxes 


Made from tough polycarbonate thermoplastic, these 3mm 
wall thickness boxes provide quality sealed enclosures more 
rugged than most ABC boxes. Features a tongue and groove 
sealing system with a neoprene gasket. Stainless-steel lid 
fixing screws thread into brass inserts outside sealing area. 
Designed to IP65 of IEC529 and NEMA4 (dust and 
hoseproof) with a wide -40° to 100°C operating temperature. 
Internal threaded brass inserts allow 

easy mounting of PBCs or teminals. 


118x65x40mm Cat H-2860 
$9.95 

115x90x55mm Cat H-2863 
$12.95 


171 х 121 x 55mm Cat H-2864 
$16.95 


MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKIST! 
NSW: «Ваетапз Вау 725 030 *Bathurst 323 933 *Bowral 611 861 


Ideal for outdoor projects that require weatherproof and RF 
shielded enclosures, as well as in industrial and commercial 
applications. Made from corrosion-resistant diecast aluminium 
(ADC-10 to Japan Industrial Standard) and features a 
recessed neoprene gasket to meet IP65 of IEC529 and 
NEMA4 (dust and hoseproof) requirements. Wall mounting 
holes and stainless-steel lid fixing EE 

screws are outside sealing area to 

prevent ingress of moiture. Complete 
with copper-plated ground screw and 


washer. 
64x58x35mm CatH-2231 $6.95 


115 x 65x 55mm catH2233 $13.95 
115x90x 55mm Са:Н:2234 $14.95 


*Broken Hill 884 098 *Cootamundra 422 561 *Deniliquin 813 672 *Dubbo 
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*Mandurah 581 4940 «Margaret River 573 888 Stores Across Australia & New Zealand 


40-Channel 12V - 240V 200W Inverter 
Hand-Held CB A compact, advanced power system 
"The best &l-tound providing 230V AC from a 12V DC 
hand-held 27Mhz CB source. It will operate most low- 


powered, electrical equipment, 
including smaller televisions and VCRs, 
personal computers, small kitchen 
appliances, plus cam-corder and 


yet seen in Oz.” 
(Radio & Communications 
magazine Feb 96) 

This compact 40-channei 


Great Ideas For Outdoors 


Apple Nighteyes 
Night Viewer 


The Nighteyes is an optoelectronic device 
designed for night viewing of wildlife, 
terrain & people. Ideal for farmers, security 
companies, home security, astronomers, 
caving enthusiasts and particularly boat 
owners.. When using the Nighteyes you 


scanning 27MHz hand- 
held uses a large back-lit 
LCD, received signal 
strength, battery 
condition & relative 


DC Input Voltage: 


AC Output Voltage: 230V 
Output Frequency: 50Hz 


3W RF output. Other 
features include selectable high/low 
output power, emergency channel 9 
switch & Transmit & Emergency 
channel indicators. Supplied with a 
BNC-style antenna, & battery holder. 
Requires 8 x "AA" alkaline or 10 x "AA" 


waa $149 
Secure Your Home 


Professional Quality Security System! Comes with 
The Complete 

Home Security Pack 

This system gives you professional quality 
home security in one take-home pack. Its 
built-in alarm dialler makes it ideal for 


optional connection to a monitoring service. 
Comes with everything you need to protect 


your home and belongings. $599 


imergency 


Cat L-5720 


cellular phone chargers. 
10.7-14.5V 
(12V nominal) 


* Professional 6-sector controller 

* Digital entry code pad 

* 2 passive infrared detectors 
magnetic reed switches 

button 

igh pitched internal siren 


Battery & mains power plug pack 
* Deterrent stickers and instructions 


1 YEAR WARRANTY 


are not actually viewing the scene before 
you but a video image of that scene. 
Features 10,000x light amplification - 
allowing you to see objects normally 
hidden in darkness - 3.8x magnification 


RMS 


transmitter output. This Output Power: 450W (surge), and a 100mm lens. Weighing only 1.3kg, 
unit measures just 64 x 200W (15 mins), the unit comes with a soft carry case, 

197 x 35mm (W.H.D) 160W (continuous) shoulder strap, infrared LED illuminator & 
including snap-on battery Weight: 1.1kg case & 2 x "AA" batteries. 

holder, yet provides upto са: M-5011 $2 49 ВЕЕТ $ 7 99 


1 YEAR WARRANTY. « wot on display at all 


stores but may be 
ordered, 


Now! 


пе is now on sale at 


This тадан ew Zealand stores! 


all of our N 


PHONE, FAX & MAILORDER SERVICE 
For further information, orders or the location 
of your nearest store call: 
AUSTRALIA Phone: 1300 366 644 (Local Call Charge) 
Or Fax: (02) 9805 1986 or write to: 
Dick Smith Electronics, Mail Orders, Reply Paid 160 
PO Box 321 NORTH RYDE NSW 2113 
NEW ZEALAND Phone: (09) 488 2198 or (09) 488 2135 
Or Fax: (0800) 800 290 or write to: 
Dick Smith Electronics, Mail Orders Division, Private Bag 102-903 
North Shore Mail Centre, Auckland 
All major Credit Cards accepted. O/Nite Courier Available. 
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STORES ACROSS AUSTRALIA AND NEW ZEALAND 


600W DC-DC converter 
for car hifi systems 


Thinking of fitting high-power audio 
amplifiers to your car’s stereo system? 
This 600W DC-DC Converter steps up 
the battery voltage to provide the high- 
voltage split supply rails required by 


the amplifiers. 


PART 1: By JOHN CLARKE 


If you like lots of bass and high 
sound levels in your car then you will 
want to build this 600W DC-DC Con- 
verter. It is used in conjunction with 
one or more amplifier modules so that 
up to 360W RMS total (or 180W per 
stereo channel) can be delivered to 
the loudspeakers. 

With that sort of power, and pro- 
vided your loudspeakers are up to the 
task, you will have the makings of a 
really first-class car hifi system. Not 
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that we are advocating that you use 
this type of system to blow your brains 
outortoannoy other motorists. That's 
not what a high-power car hifi system 
is used for at all. Instead, it's used to 
provide good clean sound with plenty 
of bass and with plenty in reserve for 
those high-power transients. 

What sort of amplifiers can be used 
with this converter? One that imme- 
diately springs to mind is the "Plastic 
Power" amplifier module described 


* Output voltage adjustable 
* High power Capability 

* Fuse Protected 

* Under voltage cutout 

. Overcurrent Protection 

* Fan cooled 


2 Over-temperature cutout 
* Power indicators 


in the April 1996 issue of Silicon Chip. 
This module requires a «57V supply 
and is capable of delivering 175W 
into a 4Q load or 125W into 8Q. Two 
of these modules (for stereo) would 
provide an excellent hifi amplifier sys- 
tem for your car. 

That said, the choice of amplifier 
module is not restricted to any spe- 
cific type, as we have catered for a 
wide range of supply options. How- 
ever, the two modules in a stereo pair 
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Fig.1: block diagram of the DC-DC Converter. It uses a switchmode driver stage 
to produce pulse width modulated (PWM) signals and these are used to drive 
complementary Mosfet switching stages. These stages in turn drive step-up 
transformer T1. Its secondary output is then fed to a bridge rectifier and filter 
capacitor stages to develop the plus and minus DC output rails. 


must be capable of operating from a 
common supply voltage. The amplifi- 
ers can be rated for any power, pro- 
vided that the total power drawn from 
the DC-DC Converter is less than 
600W. 

This final restriction does not mean 
that a single 600W amplifier or two 
300W amplifiers can be powered by 
the converter. We must take amplifier 
efficiency into account and all ampli- 
fiers draw more power than they can 
deliver into a load. 

In theory, the maximum efficiency 
of a class B amplifier stage is 78.5% 
but this does not include the power 
dissipated by the quiescent current. 
In practice, the average power ampli- 
fier module will be about 60% effi- 
cient at full power. This means that 
only 60% of the power drawn from 
the converter will be supplied to the 
load. 

This in turn sets the maximum am- 
plifier power rating to about 60% of 
600W, or 360W total. If two amplifiers 
are used, then each one should be 
rated at no more than 180W. 


Physical arrangement 


As can be seen from the photos, the 
600W DC-DC Converter is quite large. 
It is built into a two-unit high rack- 
mounting case and would normally 
be installed in the boot or, if space 
permits, under a seat. The unit is fan 
cooled to keep the components within 
their heat ratings and this will have 
some bearing on the final mounting 
arrangement, as the air vents must be 


kept free of any restrictions. 

The only external inputs are from 
the battery and the ignition switch, 
while the unit provides +V, -V and 
GND connections to the power ampli- 
fiers. Heavy duty cables are used for 
the battery supply connections and 
these are a necessity since the unit 
can draw up to 63A. Heavy duty wir- 
ing is also used for the power supply 
outputs to the amplifier modules. 

Three front-panel LEDs (Power, 
Output + and Output -) are used to 
indicate the status of the converter. 
The power LED simply indicates when 
the converter is switched on, either 
via the ignition or a separate switch. 
The two remaining LEDs indicate that 
the plus and minus amplifier supply 
rails are present. 


Basic principle 

The basic principle of the DC-DC 
converter is really very simple. It 
works by alternately switching the 12V 
battery supply to each half ofa centre- 
tapped transformer primary. The 
resulting AC waveform is then stepped 
up by the transformer secondary and 
then rectified and filtered to provide 
the plus and minus supply rails. 

To achieve high efficiency and re- 
duce the number of bulky compo- 
nents, the circuit operates at a switch- 
ing frequency of about 22kHz. This 
high frequency allows us to use a fer- 
rite transformer rather than a bulky 
iron-cored type. The circuit also uses 
high-speed power Mosfets to switch 
the transformer and fast recovery di- 
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odes for the rectifiers. 

Power Mosfets were used because 
they are very fast and have low switch- 
ing losses. In addition, power Mosfets 
have a positive temperature coeffi- 
cient which means that they auto- 
matically “throttle” back if the output 
stage starts to overheat. 

In addition, the circuit incorporates 
comprehensive protection facilities. 
These include low-voltage cutout, 
current overload protection and over- 
temperature cutout. 

The low-voltage cutout is a particu- 
larly useful feature. In effect, the con- 
verter circuit monitors the battery volt- 
age and if it drops below a certain 
level, the converter switches itself off. 
This not only saves you from the in- 
convenience of a flat battery but is 
also necessary to protect the Mosfets. 

To explain, a Mosfet is turned on by 
applying a voltage to its gate. If this 
voltage is too low, the Mosfet will not 
fully conduct and this can lead to 
excessive power dissipation and de- 
vice failure. 

The current overload protection cir- 
cuitry operates at two levels. First, 
there is a 63A fuse in the supply line 
which will blow if there is a drastic 
fault in the converter itself. Second, 
the circuitry features inbuilt current 
limiting to provide protection against 
output short circuits. 

The accompanying specifications 
panel shows the performance of the 
converter. Note that its efficiency is 
better than 80% at full rated output. 


Block diagram 


Fig.1 shows the block diagram of 
the DC-DC Converter. As mentioned 
above, it uses a centre-tapped step-up 
transformer which is driven by Mosfet 
transistors, The secondary winding is 
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WHY A CONVERTER IS NEEDED FOR HIGH POWER 


OK, so why do we need a con- 
verter to boost the supply rails for 
the power amplifier in the first place? 
Why not simply power the amplifier 
directly from the 12V battery? 

To understand this, we need to 
consider some basic theory. First, 
we know that the power delivered 
into a load is the output voltage 
squared divided by the load resist- 
ance (ie, Р = V?/R). Now let's as- 
sume that we have a 12V battery 
which is charged to 14.4V. An ampli- 
fier powered from this battery can 
typically deliver a maximum output 
of 11V peak-to-peak or about 3.9V 
RMS – see Fig.2. 

Thus, the maximum power which 
can be delivered into a 4Q load from 
asingle-ended configuration is about 
3.8W (3.9 x 3.9/4). This can be in- 
creased by wiring two power ampli- 
fiers in a bridge configuration. If that 
is done, the output voltage supplied 
to the load is doubled and so the 
power output will be four times great- 
er at about 15W (which is still quite 
modest). 

All this assumes that the battery 
is actually delivering 14.4V.-In prac- 
tice, this only happens if the motor in 
your car is running and has had time 
to fully charge the battery. So in 
practice, the power outputs from sin- 
gle-ended or bridge connected am- 
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plifiers will be even less than the 
above figures. 

Asaresult, if we want high power, 
we need to either reduce the load 
resistance or increase the supply 
rails for the amplifier. However, a 
very low load resistance is impracti- 
cal because the current in the ampli- 
fier output stages becomes exces- 
sive. This in turn causes high losses 
in both the amplifier and loudspeaker 
wiring. 

The efficient way to increase the 
Power is to increase the voltage, 
rather than reduce the load imped- 
ance. This is because the power is 
proportional to the square of the volt- 
age and only proportional to the in- 
verse of the load impedance. 

This “square law” effect means 
that if we double the voltage, we 
quadruple the power. By contrast, if 
we halve the load impedance we 
only double the power. At the same 
time as halving the load resistance, 
we double the current which quad- 
ruples the losses. 

The only practical option is to in- 
crease the supply rails and that's 
exactly what this DC-DC converter 
is designed to do. It can deliver sup- 
ply rail voltages up to 70V DC, so 
that you can run really high power 
amplifier systems (up to 180W per 
Stereo channel). 
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Fig.2: an amplifier powered from а 14.4V rail can typically deliver а 
maximum output of about 11V р-р or about 3.9V RMS (note: the scope 


shows a slightly low RMS 


). This means that the maximum power 


which can be delivered into а 49 load from a single-ended configuration 
is about 3.8W or about 15W from a bridged configuration. 
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also centre-tapped and is fed to bridge 
rectifier and filter capacitor stages to 
develop the plus and minus DC out- 
put rails. 

Mosfets 03-05 drive the top half of. 
thestep-up transformer, while Q8-Q10 
drive the bottom half. These in turn 
are driven by a switchmode circuit 
which has feedback applied from the 
DC output. This feedback circuit acts 
to reduce the width of the pulses ap- 
plied to the Mosfets if the DC voltage 
rises abovea preset value. Conversely, 
the pulse width from the driver cir- 
cuit increases if the output voltage 
falls below the preset value. 

Note that the two Mosfet driver cir- 
cuits are switched in antiphase, so 
that when one half of the winding is 
conducting, the other is off. The re- 
sulting primary drive is stepped-up 
in the secondary windings. 

Apart from the voltage feedback 
which maintains a constant output 
voltage regardless of load, the switch- 
mode driver circuit also detects 
overcurrent conditions via resistor 
Rsc. If overcurrent occurs, the pulse 
width drive to the Mosfet gates is re- 
duced. Note that the voltage across 
Rsc is amplified by over-current am- 
plifier IC3. 


Circuit details 


Fig.3 shows the final circuit for the 
600W DC-DC Converter. It's based on 
а dedicated switchmode IC, the TL494 
(IC1). This device contains all the nec- 
essary circuitry to generate comple- 
mentary square wave outputs at pins 
9 and 10 and these drive the gates of 
the Mosfets via buffer stages. The de- 
vice also contains control circuitry to 
provide output voltage regulation and 
low voltage dropout. 

Fig.4 shows the internal circuitry 
of the TL494. It is a fixed frequency 
pulse width modulation (PWM) con- 
troller containing a sawtooth oscilla- 
tor, two error amplifiers and а PWM. 
comparator. It also includes a dead- 
time control comparator, a 5V refer- 


Fig.3 (left): the final circuit is based 
on a TL494 dedicated switchmode IC 
(IC1). It generates complementary 
PWM signals at pins 9 & 10 and these 
drive the parallel Mosfet switching 
devices via buffer stages. IC3 monitors 
the voltage across Rgc to provide 
current overload protection. 
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Fig.4: this block diagram shows the internal circuitry of the TL494 PWM 
controller. It includes a sawtooth oscillator, a PWM comparator, a dead-time 
control comparator, two error amplifiers and a 5V reference. Emitter followers 
Q1 & Q2 provide the complementary PWM output signals at pins 9 & 10. 


ence and output control options for 
push-pull or single ended operation. 

The PWM comparator generates the 
variable width output pulses by com- 
paring the sawtooth oscillator wave- 
forms with the outputs of the two 
error amplifiers. By virtue of the di- 
ode gating system, the error amplifier 
with the highest output voltage sets 
the pulse width. 


Dead-time comparator 

The dead-time comparator ensures 
that there is a brief delay before one 
output goes high after the other has 
gone low. This means that the outputs 
at pins 9 and 10 are both low for a 
short time at the transition points. 

This so-called “dead-time” is es- 


sential since without it the Mosfets 
driving one half of the step-up trans- 
former would still be switching off 
while the Mosfets driving the other 
half were switching on. As a result, 
the Mosfets would be destroyed as 
they would effectively create a short 
circuit across the 12V supply. 

Fig.5 shows the pin 9 and pin 10 
output signals at the maximum duty 
cycle. Note that each output is high 
for only 44.7% of the time, indicating 
that there is 5.3% dead-time. 

One of the error amplifiers in IC1 is 
used to provide the under-voltage cut- 
out feature. This is achieved by con- 
necting its pin 2 (inverting) input to 
the +12V rail via a voltage divider 
consisting of two 10КО resistors. The 


SPECIFICATIONS 


Supply voltage .......... 
Maximum output power 
Maximum input current 
Standby current... 
Output voltage. 
Efficiency at full load .. 
Overcurrent cutout .... 
Over-temperature cutout 
Under-voltage cutout. 
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... 10-14.8VDC. 
.. 600W RMS 
63A continuous 
.. 300mA (mainly fan current) 
. 70V maximum 
. 28096 
80A peak approx. 
80°C 
10V 


non-inverting input at pin 1 connects 
to IC1's internal reference at pin 14 
via a 4.7kQ resistor. When the voltage 
at pin 2 drops below 5V (ie, when the 
battery voltage drops below 10V), the 
output ofthe error amplifier goes high 
and the PWM outputs at pins 9 & 10 
go low, thus shutting the circuit down. 

The over-temperature cutout oper- 
ates in a similar manner, The sensing 
device is thermal cutout device TH1 
and this is mounted on the main 
heatsink along with the Mosfet out- 
put transistors. As shown on Fig.3, it 
is connected in series between the 
voltage divider on pin 2 and the posi- 
tive supply rail. 

If the heatsink temperature reaches 
80*C, TH1 opens and so the circuit 
shuts down by switching the PWM 
outputs low as before. 

Note the 1MQ resistor between the 
non-inverting input at pin 1 and the 
error amplifier output a pin 3. This 
provides a small amount of hysteresis 
so that this particular error amplifier 
operates as a comparator. 

The second error amplifier in IC1 is 
used to control the output voltage of 
the converter and provide current limit 
protection. This amplifier has its in- 
puts at pins 15 and 16. 

Let's consider the voltage regula- 
tion role first. In this case, the feed- 
back voltage is derived from the posi- 
tive side of the bridge rectifier and is 
attenuated usinga voltage divider con- 
sisting of VR1, a 47kQ resistor and a 
10kQ resistor to ground. The result- 
ing voltage is then fed via D7 to pin 16 


of IC1 and compared to the internal 
5V reference which is applied to pin 
15 via a 4.7КО resistor. 

Normally, the attenuated feedback 
voltage should be close to 5V. If this 
voltage rises (due to an increase in the 
output voltage), the output of the er- 
ror amplifier also rises and this re- 
duces the output pulse width. Con- 
versely, if the output falls, the error 
amplifier output also falls and the 
pulse width increases. 

The gain of the error amplifier at 
low frequencies is set by the 1MQ 
feedback resistor between pins 3 & 15 
and by the 4.7kQ resistor to pin 14 
(Vngr). These set the gain to about 
213. At higher frequencies, the gain is 
set to about 9.5 by virtue of the 47kQ 
resistor and 0.1uF capacitor in series 
across the 1MQ resistor. 

This reduction in gain at the higher 
frequencies prevents the amplifier re- 
sponding to hash on the supply rails. 

The 27kQ resistor and .001uF ca- 
pacitor at pins 6 and 5 respectively set 
the internal oscillator to about 44kHz. 
This is divided using an internal 
flipflop to give the resulting comple- 
mentary output signals at pins 9 & 10, 
which means that the resultant switch- 
ing speed of the Mosfets is 22kHz. 

Pin 4 of IC1 is the dead-time control 
input. When this input is at the same 
level as Vggr, the output transistors 
are off. As pin 4 drops to 0V, the dead- 
time decreases to a minimum, 

At switch on, the 10uF capacitor 
between Vggr (pin 14) and pin 4 is 
discharged. This prevents the output 
transistors in IC1 from switching on. 
The 10ЏЕ capacitor then charges via 
the 47kQ resistor and so the duty cy- 
cle of the output transistors slowly 
increases until full control is gained 
by the error amplifier. This effectively 
provides a “soft start” for the con- 
verter. 

Resistor R1 has been included to 
provide more dead-time if necessary. 
It prevents the 10uF capacitor from 
fully charging to 5V and this increases 
the minimum dead-time. R1 (1MQ) is 
only necessary in those rare circum- 
stances when current limiting occurs 
at full load. This is indicated by a 
buzzing sound from the transformer. 


Current limiting 

The current limiting circuit is based 
on op amp IC3. This is wired as a non- 
inverting amplifier with a gain of 101 
and is used to monitor the voltage 
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Fig.5: these waveforms show the complementary pulse signals from the TL494 
PWM controller at the maximum duty cycle, Note that one output always 
switches low before the other switches high and that each output is high for 
only 44.7% of the time, indicating a 5.3% dead-time. 
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Fig.6: these waveforms show the converter performance when there are 
transient load changes from no-load to almost full load. The converter is 
supplying the power rails to an amplifier which is driving a 4-ohm load at 
317W when the signal is on (this corresponds to more than a 500W load on the 
converter when efficiency is taken into account). The middle trace shows the 
100Hz tone burst input signal, the top trace is the positive supply rail for the 
amplifier (20V/div) and the lower trace is the negative supply rail (20V/div). 
Note the small voltage droop and minimal overshoot when the load is removed. 


developed across resistor Rsc. The 
output of IC3 in turn drives the pin 16 
input of the second error amplifier in 
1С1 via diode D8. 

Rsc is actually a short length of 


wire with a value of about 0.7mQ. It is 
connected between the commoned 
Mosfet sources and ground, which 
means that all the transformer pri- 
mary current flows through it. 
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Despite the heavy-duty nature of the circuit, the 600W DC-DC Converter is easy 


As long as the current through Rsc 
remains below 79A, the output of IC3 
will have no affect on the operation of 
the error amplifier. However, if the 
current attempts to rise above 79A, 
the output of IC3 will rise above 5.6V 
and so the voltage applied to pin 16 of 
IC1 will rise above 5V. As a result, the 
output of the error amplifier rises and 
this reduces the output voltage and 
thus the current. 


Complementary outputs 


The complementary PWM outputs 
at pins 9 & 10 of IC1 come from inter- 
nalemitter follower transistors. These 
each drive external 10kQ load resis- 
tors. They also each drive three paral- 
leled CMOS non-inverting buffer 
stages (IC2a-c and IC2d-f). These in 
turn drive transistors Q1 and Q2 on 
one side of the circuit and Q6 and Q7 
on the other side. 

Thus, when pin 10 goes high, Q1 
turns on and drives the paralleled 
gates of Mosfets Q3-Q5 via a 4.70 
resistor. Note that each Mosfet gate is 
connected via a 100 “stopper” resis- 
tor to minimise any parasitic oscilla- 
tions which may otherwise occur 
while the paralleled Mosfets are 
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to build since virtually all the parts are installed on a single large PC board. A 
large heatsink and a fan at one end help keep things cool. 


switching on and off. 

When pin 10 subsequently goes low, 
Q2 switches on and quickly discharges 
the gate capacitance of Mosfets Q3- 
Q5, thus switching them off. Pin 9 
then switches high at the end of the 
dead-time period and Q6 switches on 
Q8-Q10 to drive the other half of the 
transformer primary. 

01, Q2, Q6 & 07 have been in- 
cluded to ensure that the Mosfets are 
switched on and off as quickly as pos- 
sible. This minimises the time that 
they spend in the linear region where 
they dissipate high power. 

Zener diodes ZD2 and ZD3 ensure 
that the Mosfets are protected against 
switching spikes generated by the 
transformer. If the voltage between 
the drain and gate of any Mosfet rises 
beyond the zener breakdown voltage 
plus the gate threshold voltage, that 
Mosfet switches on to suppress the 
voltage. Diodes D1 and D2 prevent 
the gate signals from shorting to the 
drains via the zener diodes. 

Note the 10 resistors connected be- 
tween the cathodes of ZD2 & ZD3 and 
the drains of the Mosfets. These pre- 
vent large currents from flowing in 
the PC board tracks. The high-current 


Mosfets and the transformer primary 
are run using heavy-duty wiring. 

Note also the six 104F capacitors 
between the centre-tap of the trans- 
former primary and the commoned 
Mosfet sources. These capacitors are 
there to cancel out the inductance of 
the leads which carry the heavy cur- 
rents to the transformer. 

The transformer, T1, is a relatively 
small ferrite-cored unit designed to 
be driven at high frequencies. The 
primary winding is made up of flat 
copper sheet with two turns on each 
side of the centre-tap. The secondary 
uses conventional enamelled copper 
wire with the number of turns set to 
provide the required output voltage. 

In summary, the power Mosfets in 
each phase of the circuit alternately 
switch each side of the transformer 
primary to ground, so that the trans- 
former is driven in push-pull mode. 
When Q3-Q5 are on, the 12V supply 
is across the top half of the primary 
winding, and when Q8-Q10 are on 
the supply is across the bottom half. 

This alternating voltage is stepped 
up by the transformer secondary and 
applied to bridge rectifier D3-D6. This 
produces positive and negative sup- 
ply rails with respect to the secondary 
centre tap. These rails are then fil- 
tered using four 2200uF capacitors. 
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1 PC board, code 05308961, 310 
x 214mm 

1 2-unit rack case (without rack 
front panel) 

1 front panel label 

1 fan heatsink, 214mm long x 
69mm wide with fins on one 
side cut off 

1 12V DC fan, 80 x 80 x 22mm 

2 Clipsal BP165C18 brass link 
bars 

1 63A (АЗ type) cartridge fuse (F1) 

1 Neosid 17-745-22 iron 
powdered ring core (L1) 

1 Philips ETD49 transformer 
assembly with 3F3 cores (T1) 
(2 cores 4312 020 38041, 
former 4322 021 33882, 2 clips 
4322 021 33922) 

3 5mm LED bezels 

1 5mm red LED (LED1) 

2 5mm green LEDs (LED2, LED3) 

6 PC stakes 

2 2AG fuse clips. 

1 1A 2AG fuse (F2) 

4 TOP3 insulating washers 

4 TO-220 insulating washers 

10 insulating bushes 

2 6-10mm cable glands 

1 80°C cutout switch (TH1) 

1 100k®2 horizontal trimpot 

1 2-metre length of red 4GA 
cable (length dependent on 
installation) 

1 2-metre length of black 4GA 
cable (length dependent on 
installation) 

1 6-metre length of 3.5 sq. mm 
multi-strand wire (length 
dependent on installation) 

1 55mm length of 3.5 sq. mm 
multi-strand wire (Rsc) 


Inductors L1a and Lib limit the 
peak transient currents in the diodes. 
Note that L1a and Lib are wound as a 
compensated choke on a common fer- 
rite core, so that the flux generated by 
L1a’s winding is cancelled by the flux 
generated by Lib. This prevents the 
core from saturating. 

LEDs 2 and 3 connect across the 
positive and negative output rails re- 
spectively, to indicate that these rails 
are present. The 6.8kQ resistors limit 
the LED current. 

Voltage regulation is achieved by 
sampling the positive supply rail and 


PARTS LIST 


1 1.5-metre length of 3.3 sq. mm 
black multi-strand wire (for T1) 

1 400mm length of 3.3 sq. mm red 
multi-strand wire (for T1) 

1 1-metre length of 1.78mm dia. 
Solid core insulated wire 

1 1.2-metre length of blue hookup 
wire 

1 400mm length of red hookup 
wire 

1 400mm length of green hookup 
wire 

1 2-metre length of red hookup 
wire for ignition connection 

(length dependent on installation. 

1 1.2-metre length of 1.5mm dia. 
ENCU (for L1) 

1 6-metre length of 1.25mm dia. 
ENCU (for T1 secondary) 

1 150mm length of 0.8mm tinned 
copper wire 

4 large eyelets for 8mm dia. wire 
with 12mm hole 

6 eyelets for 3mm dia. cable and 
3mm screws 

3 eyelets for 4mm dia. cable and 
4mm screws 

4 1/8th inch x 9mm long 
cheesehead screws 

10 3mm x 15mm screws 

24 3mm x 6mm screws 

3 3mm x 9mm screws 

13 3mm nuts 

6 3mm star washers 

4 9mm tapped standoffs 

7 15mm tapped standoffs 

З 4mm dia. x 15mm screws plus 
nuts & star washers 

2 8mm dia. x 15mm bolts, nuts & 
washers 

1 12mm dia. x 15mm bolt & nut 

1 copper strip, 75 x 18 x 0.6mm 


1 copper strip, 295 x 41 x 
0.315mm 
10 small cable ties 


Semiconductors 

1 TL494 switchmode controller 
(IC1) 

1 4050 CMOS buffer (IC2) 

1 LM358 dual op amp (IC3) 

2 BC338 NPN transistors (Q1,Q6) 

2 BC328 PNP transistors (Q2,Q7) 

6 BUK436-100A Mosfets (03-05, 
Q8-Q10) 

4 1№914, 1N4148 signal diodes 
(01,02,07,08) 

4 MUR1560 15А 600V fast 
recovery diodes (D3-D6) 

1 16V 1W zener diode (ZD1) 

2 47V 400mW zener diode 
(ZD2,ZD3) 


Capacitors 

4 2200uF 100VW electrolytic 
(Philips 2222 050 19222) 

1 100uF 16VW PC electrolytic 

2 10uF 16VW PC electrolytic 

6 10uF 100VW MKT polyester 
(Philips 2222 373 21106) 

2 0.47uF MKT polyester 

40.1uF MKT polyester 

1 .0056uF MKT polyester 

1 .001uF MKT polyester 


Resistors (0.25W 1%) 
21MQ 34.7ко 
1470kQ 12.2kQ 
2 47kQ 7100 
127kQ 2470 
6 10kQ 610 

4 6.8КО 0.5W 


Miscellaneous 
Solder, insulating tape, heatshrink 
tubing, battery terminals 


feeding this back to pin 16 of IC1 viaa 
voltage divider network. The internal 
error amplifier on this pin then con- 
trols the PWM comparator to provide 
voltage regulation, as described pre- 
viously. Trimpot VR1 allows the out- 
put voltage to be set to the desired 
value. 


Power supply 

The 12V supply from the car bat- 
tery connects via heavy duty cable 
and fuse F1 to the centre tap of T1. 
Because ofthe high currents involved, 
there is no on/off switch. 


Power for the rest of the circuit is 
supplied via the ignition switch (or a 
separate switch could be used). LED1 
indicates the presence of the 12V rail 
andis supplied viaa 2.2kQ resistor. In 
addition, a 12V fan is wired directly 
across the supply and this runs con- 
tinuously whenever power is applied. 
Finally, a 10Q resistor and 16V zener 
diode (ZD1) provide protection against 
transient voltages for the low current 
circuitry. 

Thats all we have space for this 
month. Next month, we shall give the 
full construction details. sc 
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To tip or not to tip — a few tips 


Ever wondered what happens to equipment 
which is written off as not worth repairing? 
Typically, it would be stripped for any 
worthwhile spares and what was left would go 
to the tip. But not always. 


Yes, sometimes there is the tempta- 
tion to try to salvage an item, even if 
obviously uneconomical at a commer- 
cial level and there is a risk that the 
attempt may not be successful. One 
may spend many hours searching for 
an elusive — possibly intermittent — 
fault and not find it. Or, if a fault is 
found, it may turn out to be a compo- 
nent which, for one reason or another, 
cannot be replaced. But that’s the risk 
one has to take. 

I encountered two such exercises 
recently which illustrate this situa- 
tion very clearly. One is from my own 
bench and one is a colleague's experi- 
ence. 

My own story involves what the 
makers (Grundig) simply call a re- 


ceiver—Receiver 3000 (GB) - although 
it would be better described as a tuner/ 
amplifier combination. It consists of 
an elaborate stereo amplifier plus an 
AM/FM stereo tuner, the latter featur- 
ing press-button tuning, as well as 
continuous tuning and a "Digital Fre- 
quency Indication Module". 

There are several input sockets to 
take external signals of various kinds 
and an appropriate switching system 
to go with it. It also features both 
automatic and manual muting sys- 
tems, and these operate when switch- 
ing between stations or other signal 
sources. 

All-in-all, it is a most attractive unit 
and this example was in good physi- 
cal condition. So what was the story 


behind it? It belonged to a colleague 
and apparently had had a rather che- 
quered service history, having previ- 
ously belonged to someone else. 

But now, as my colleague summed 
it up, it didn't go and he had ear- 
marked it for ће tip. When I expressed 
regret that such a nice unit was to 
meet such a fate, my colleague re- 
sponded instantly; “take it if you want 
it—you can send it to the tip as easily 
as I can” (he is not given to undue 
optimism). And so I took it. I wasn’t 
sure what I was going to do with it, 
assuming I could fix it. For the mo- 
ment, it was mainly a challenge. 


A nasty mess 

At the first opportunity I put it up 
on the bench but it was dead. I pulled 
the covers off and this revealed a rather 
nasty mess. There were three fuses, 
one of which was obviously the mains 
fuse while the other two were on the 
secondary side of the power trans- 
former. All three were blown. In addi- 
tion, there was a swag components 
which had been unsoldered. Some- 
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-1: the power supply circuitry іп the Grundig 3000. Mains fuse 511 is at extreme right, while fuses 51.1 and Si.2 
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I PULLED THE COVERS OFF 


AND THIS REVEALED 
А RATHER NASTY MESS... 


one had really gone to town on it. 

I decided the only logical approach 
was to put everything back and start 
from taws. I re-soldered all the com- 
ponents, then looked at the fuse situ- 
ation. The mains fuse, designated as 
51.1 was marked 2А and the other two 
were designated as Si.1 and 51.2. 51.1 
was marked as 250mA and Si.2 as 
1.25А. (No, there weren't two $1.18; 
the mains fuse designation used a capi- 
tal “I”. Talk about planned confusion!) 

I replaced the mains fuse and Si.2 
and switched on. Splat! Si.2 blew im- 
mediately. I realised then that it would 
be fruitless to go on without a service 


manual or, at least, a circuit. 

Trang Southern Cross Electronics, 
the local agents for Grundig, and asked 
about a manual. There was some 
mucking about here. I had to fax a 
request and they replied a week later 
quoting $25 for a circuit photostat. I 
placed an order and it arrived after 
another week. 

There were 10 A3 sheets in all. Six 
‘were circuit diagrams taken from what 
were originally two large foldout 
sheets. The rest were parts lists, etc. 
After dispensing lots of sticky tape 
and patience, I eventually recon- 
structed the foldout sheets, each of 


which turned out to be 1.2 
metres long! 

After all that, I started 
over again. I tackled the 
Si.2 fuse circuit first. Si.2 

is between a 12V second- 

ary winding and a full- 
wave bridge rectifier (GL2) 
which generates a 15V 
rail. This is then applied 
to a voltage regulator 

(IC1) to provide a 5V 
rail. 

I suspected IC1 and I 
was right but in more 
ways than I expected. 
First, it was short circuit, 
which didn't surprise me. 
What did surprise me was that it 
turned out to be a bodgie com- 
ponent. It was not a 5V regulator at 
all but, in fact, a 12V unit. 

Just why this had been changed 
and by whom remains a mystery. 
It had probably failed because it 
was the wrong type, particularly 
as it was working directly into a 
5V zener diode (although the 
zener's role is something of a mys- 
tery in itself). 

Anyway, I replaced the regula- 
tor with the correct type, fitted 
another fuse and switched on. This 
time the fuse held and we had a 
15V rail and a regulated 5V rail, 
with no signs of distress. 

So far, so good. Now to fuse Si.1. 
This is part of another supply rail 
which is derived from a 63V trans- 
former winding. This drives bridge 
rectifier GL1 which in turn drives 
another voltage regulator based on 
T2. T2 is not a regulator within 
itself, however. It is a Darlington 
pair, housed in a TO-220 flat pack 
encapsulation, and takes its refer- 
ence from external zener diode D4. 
This arrangement provides a 55V rail. 

When I switched on there was an 
immediate response — R8, a 470 1W 
resistor in the collector line to T2, 
began to overheat. T2 was the obvious 
suspect but an ohmmeter check failed 
to reveal anything wrong. Neverthe- 
less, I unsoldered it and pulled it out. 
And there was the fault in full view — 
the insulating washer between the 
heatsink (collector) and chassis had 
punctured. And it was obviously a 
voltage sensitive breakdown, immune 
to the low voltage of the ohmmeter. 

1fitted a new washer and tried again. 
This time Si.1 held and I had a 55V 
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continued 


IT WAS TIME. TO PUT 
THE CRO To WORK. 
& CHECK PULSES... 


regulated rail. I had rather hoped that 
the thing would burst into life now 
but it didn't. Granted, some of the 
LED displays and other lights were 
now on but the frequency display was 
dead. 


A healthy buzz 


I wasn't sure of the significance of 
this but decided to ignore it for the 
moment and concentrate on getting 
the sound path working. I pushed a 
scrap of bare wire into the various 
amplifier input DIN sockets and, even- 
tually, was rewarded with a healthy 
buzz from each of the speakers. 

So. the amplifiers were working — 
we were making progress. But there 
was no sign of life from the tuners. 
Initially, I suspected that the frequency 
display failure could be a symptom of 
a major failure in the tuner section, 
which was rather a nasty thought. 

But then I noticed something else. 
If I turned the volume control fully 
up, I could detect faint sound when I 
pressed some of the channel selector 
buttons. So, was the tuner working 
but unable to pass its signals to the 
amplifier? After poring over the FM 
tuner circuit on the other foldout sheet, 
I pinpointed the stereo outputs as be- 
ing, initially, at transistors Т5 and Тб. 
From there, the signals went to T8 
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and T9 and from there — on the other 
sheet—to the switching circuits ahead 
of the power amplifiers. 

One of the most useful pieces of test 
gear I have is a small audio amplifier 
which is equipped with a probe. I use 
itto trace audio signals and track down 
losses and distortion. And this quickly 
confirmed my suspicions; there were 
strong healthy signals at both T5 and 
T6 and also at T8 and T9. 

OK, over to the switching circuits. 
The tuner stereo signals come into the 
switch bank on terminals 12A1 and 
12A3 and emerge on terminals 4A1 
and 4A3. From there, they go to the 
amplifiers via switch position A3/B3 
and plug socket SA10. 

Only they didn’t. The signals were 
present at the outputs of transistors 
T8 and Т9 but not at the 12A1 and 
12A3 switch input terminals. This 
drew my attention to another part of 
this circuit. Although the tuner sig- 
nals are routed through the switches 
to the amplifiers they also go directly 
to another pair of transistors, also des- 
ignated as T8 and T9, just to make it 
harder. 

These two transistors are connected 
between the audio lines and chassis 
in such a way that, if they are con- 
ducting, they pull the audio lines 
down to chassis. In greater detail, these 


transistors form part of the muting 
circuit. When an appropriate voltage 
is applied to their bases, they turn on 
and mute the tuner signals into the 
amplifier. I confirmed this operation 
by the simple expedient of shorting 
the base of each transistor to chassis 
in turn, whereupon I had normal out- 
put from the amplifiers. 

So, the problem was really quite 
simple—the “muting” voltage (or pos- 
sibly some other voltage) was being 
applied to the bases of these transis- 
tors and turning them on, even though 
the muting switch was off. All Thad to 
do was find out what was causing 
this. 


Complicated circuits 


But what had gone before was 
merely routine compared with what 
lay ahead. It was a real round-the- 
world-for-sixpence job. These circuits 
are drawn using what I call draughts- 
men’s cables; long thick black lines 
into which individual lines disappear, 
identified only by a number. One has 
to follow the line until the number is 
found, usually on another sheet. 

And as likely as not, after a small 
digression into a piece of circuitry, it 
will go back into the cable on its way 
back to the first sheet. Believe me, it’s 
easy to go bonkers trying to trace a 
circuit like this. Thankfully, I didn’t 
go bonkers or at least I don’t think I 
did. 

I won't bore readers with all the 
details of my circuit tracing. In any 
case, without the circuit, which is 
much too large to reproduce here, any 
such description would be meaning- 
less. I actually lost count of the time I 
spent on it and as readers will appre- 
ciate, there is no way one could ever 
charge a customer for this work. 

In summary, I first tracked down 
the manual mute switch (i1/i2) and 
backtracked from there to an 8-pole 
switch which is used to select the FM 
preset channels. Only seven poles of 
this switch are used for the actual 
channel selection — the eighth pole is 
in the muting circuit I had been trac- 
ing. And its function is to momentar- 
ily activate the muting function when- 
ever any of the channel selection but- 
tons is pressed, thus masking any 
clicks, bangs, or crackles, generated 
in the process. 

It was here that I struck oil — the 
switch was faulty. Not only were the 
muting contacts jammed closed but 


the whole mechanism was giving trou- 
ble. In a sense, I had already been 
made aware of this. I had noticed that, 
when a button was pressed, it often 
took several attempts to get it to lock 
into position. However, I had previ- 
ously put this fault to one side, as 
something to be attended to when the 
electrical problems were solved. In 
fact, it was causing one of those prob- 
lems. 

As a practical short term solution I 
removed pin 1 from the plug assem- 
bly connecting to this switch, which 
permanently disabled the muting con- 
tacts. I could still mute the system via 
the aforementioned manual mute 
switch and the auto-muting, on weak 
stations and between stations, still 
functioned correctly. 


The digital readout 


Putting the switch problem on hold 
for the moment, I turned my attention 
to the only other remaining problem: 
the Digital Frequency Indication Mod- 
ule. This is in a small metal box and, 
on removing the covers, I was re- 
warded with the sight of numerous 
dry joints — more than I could be both- 
ered to count, in fact. How many more 
less obvious ones there were I had no 
idea. To solve the problem, I finished 
up resoldering every joint but it was 
worth it. The thing came to life and 
worked perfectly. 

And that's how things now stand. I 
consider it a pretty good effort, espe- 
cially as I had done what, apparently, 
those before me could not. 

So, what about the switch? Should 
I repair it? No way; it is made up of 
numerous tiny pieces, many of them 
under spring tension. Tackle that lot 
and there would be bits flying every- 
where. 

What about fitting a new switch? 
That's the logical answer but it's no 
longer available off the shelf and find- 
ing one may be difficult. It was most 
likely specially designed for this set, 
which is probably now about 10 years 
old. The agents are currently check- 
ing to see if one can be obtained from 
the manufacturer. 

And that’s about the best I can hope 
for. 


Scrounged video recorder 

My second story, from a colleague, 
is about a device he scored from an- 
other colleague — a National NV-180 
portable video recorder. Because its 


fault had proved elusive and so was 
potentially expensive, the customer 
had written it off and so it had been 
sitting in a corner of colleague No.2's 
shop for about a year. But it left him in 
a quandary. He wasn’t keen to spend 
more time on it, yet felt guilty about 
sending it to the tip. So, when my 
colleague showed an interest, a deal 
was struck. 

My colleague’s interest was under- 
standable. He has a personal interest 
in video cameras and associated port- 
able recorders. The NV-180 was origi- 
nally supplied with the models A1, 
A2 and similar video cameras. Al- 
though bulky by modern standards, it 
was regarded as a major breakthrough 
in its day, weighing only 2.3kg with- 
out the battery. 

Apart from its portable role, it is an 
attractive unit in its own right, featur- 
ing a large multi-function digital dis- 
play, slow motion and variable speed 
stop motion. Its accessories include 
an AC adaptor, a tuner and a remote 
control unit. 

Unfortunately, after a year, the origi- 
nal fault details were rather vague. 
All that my colleague could find out 
was that it was something to do with 
tape speed and a possible faulty cap- 
stan motor. As a result, he had to start 
from scratch. However, before present- 
ing his story, a brief review of the 
transport control system may help the 
reader to follow it more readily. 

In considering the playback mode, 
it is obvious that the speed of the 
drum and the capstan — and therefore 
the tape — must be held constant, at a 
speed very close to the recording 
speed. During recording, the speed is 
controlled by the incoming signal but 
there is no such reference during re- 
play; the system is on its own. 

In this mode, it is controlled by an 
internal reference; eg, a crystal. The 
capstan motor itself is equipped with 
a pulse generating device, typically a 
sensing head (inductive or capacitive) 
mounted close to a rotating wheel or 
magnet. 

The resulting pulses are fed to a 
servo system which compares them 
with the reference (crystal) frequency. 
This system then generates error cor- 
rection voltages which hold the speed 
of the motor constant. A similar sys- 
tem is used to control the drum motor 
speed. 

But that is only part of the story. As 
well as running at the correct speed, 


the system must also be in correct 
phase. The drum must be positioned 
so that a head, when it meets the tape, 
exactly engages the beginning of a 
track. And not just any track. If we are 
talking about head No.1, then it must 
engage a track recorded by head No.1. 
It’s a similar story for head No.2. 

The way in which this is done is 
quite straightforward. When a tape is 
being recorded, square-wave reference 
pulses, derived from the vertical sync 
pulses, are recorded every 40ms (al- 
ternate field) on a control track on the 
lower edge of the tape. These are used 
to provide the aforementioned phase 
control and also the switching between 
heads. 

OK, here's my colleagues story, as 
he tells it. 


Donald Duck sound 


My mate had been right about there 
being something wrong with the cap- 
stan speed; it was fast, much too fast. 
Asa result, the sound had gone "Don- 
ald Duckish" and there were noise 
bars running up the screen. But I didn’t 
buy the idea of a capstan motor fault; 
capstan motors normally either work 
or they don't. Perhaps they might run 
slow but I've never ever seen one run 
fast. 

The first thing I did was to give the 
machine a good once over mechani- 
cally. This involved a routine clean, 
belt tension and pinch roller checks, 
and a check of the pause and search 
functions. I found nothing wrong. I 
then checked the main supply rails. 
There was 5V at pin 13 of IC2505 and 
9V at pin 14 of plug FJ24 — exactly as 
marked. 

My next step was to check the elec- 
trolytic capacitors around the capstan 
motor drive, mainly C2532, C2533, 
C2534, C2535. These were checked 
by simply bridging them with another 
unit of the same value but this had no 
effect. 

It was time to put the CRO to work 
and check pulses. Unfortunately, the 
compact nature of the device means 
that servicing it can be difficult. For 
example, I needed to check the Servo/ 
Power PC board which mounts hard 
behind the front panel. In order to 
gain access to both sides, it is neces- 
sary to remove the front panel and 
then mount the board in a special jig – 
Service Connector Jig (VFK0275) — 
which sits it at an angle of 45 degrees, 
while maintaining all connections. 
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Fortunately, I have such a jig. 

I started by checking for the refer- 
ence (FG) pulses generated by the cap- 
stan motor and the CRO confirmed 
that these were correct. The FG pulse 
(FG1) appears at terminal 4 of the 
capstan motor block and, via an all- 
over-the-place path, finishes up on 
pin 25 оЁ1С2001 (AN3615K), which is 
also test point TP2015. I traced the 
pulses right through to this test point. 

Next, I checked the internal refer- 
ence (clock) frequency to which the 
drum and capstan are locked. This is 
а 4.43MHz crystal oscillator which 
applies a 1.2Vp-p signal to pin 26 of 
1C2001. And as a matter of routine, I 
also checked the control pulses from 
the Audio Control Erase (ACE) head, 
although these are basically phase 
rather than speed control pulses. 
These were present and checked 
through to pin 9 of IC2001. 

So, we had FG1 pulses from the 
capstan, clock frequency pulses from 
the crystal and control pulses from 
the control head, all being fed to 
1C2001. But for some reason, the cap- 
stan motor was out of control and 
running free. 

What followed was a laborious 
check of various voltages and wave- 
forms on the Servo/Power PC board. 
This was at times quite difficult but it 
eventually lead to pin 4 of IC2001 
(test point TP2004) where there should 
have been a 4.43MHz 50mV р-р wave- 
form. However, this waveform was 
missing; nor was there any voltage on 
this pin, shown on the circuit as 3.2V. 

The upshot of all this was that I 
concluded that the IC was faulty and 
ordered a new one on spec. And that 
was a big mistake. When it arrived I 
found Га been billed for $93 — yes 
$93, for one IC. Move over Mr Kelly. 

There was worse to come. It was a 
small IC, with closely spaced pins, 
and mounting it on the double-sided 
PC board was not easy. The job took a 
long time — and achieved absolutely 
nothing. The fault was there exactly 
as before. Words failed me — well, in 
print anyway. 


The real fault 

I had to find the real fault now. 
Taking a closer look at the circuit 
around the IC, I noted that pin 4 was 
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internally connected to two 
functions: (1) a playback con- 
trol amplifier (Р.В. CTL AMP); 
and (2) a tracking mono mul- 
tivibrator (TRACKING MMV), 
the latter connecting to pin 13. 
Pin 13 then goes to the tracking 
control. It was supposed to be at 
0.6V — or higher — but was in fact 
at OV. 

I hadn’t checked this voltage 
before, due to the difficult ac- 
cess. Nor had I previously 
checked the tracking control. 
I checked it now; it wasn’t 
working. 

I traced the circuit 
through to the tracking 
control (R6562, 100kQ). 

This pot is panel- 
mounted and is con- 
nected viaa short length 

of 3-conductor ribbon to 
connector P205. And the 
one which ultimately con- 
nects to pin 13 was broken 
where it joined the connector. 
It wasn’t immediately obvious, 
however, as it is normally ob- 
scured and the other two con- 
ductors held the ribbon in 
place. 

Of course that was it, 
although how it hap- 
pened is a puzzle. Ican’t 
imagine any kind of user 
abuse which would 
cause it. More likely, I 
suspect, the unit had 
originally suffered from 
a quite different fault. 
The serviceman had 
fixed this but had broken 
the lead in the process. And the re- 
sulting symptoms had proved too 
tricky and confusing for the fault to be 
traced. 

In fact, it is not immediately obvi- 
ous just how the tracking control cir- 
cuit upset the speed. But, as far as I 
can see, the loss of a connection to pin 
13 was sufficient to upset the whole 
capstan servo function within the IC. 
If only I had checked the tracking 
control first off. 

And that's my colleague's story. My 
first reaction is to quote another of my 
colleagues who, in such situations, 
was wont to remark, "that's a decent 


THANKFULLY, I DIDN'T GO 
BONKERS ов, AT LEAST, 
т DONT THINK I DID. 


sort of an oops". Which it was and I'm 
glad I didn’t make it. But that’s not to 
say that I might not have in similar 
circumstances. 


The bright side 


On the bright side, my colleague 
scored a very nice machine for the 
price of the IC, plus his labour. Not 
bad, really and he does have a spare 
IC in his drawer. 

But! feel the moral of both stories is 
obvious; think very carefully before 
you tackle an undertaking like this. 
And be prepared for a lot of work — 
and the risk of failure. sc 
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Ideal for voice recognition 
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recording voice and sound 
Unique multi mounting bracket 
allows microphone to be 
mounted on the desk stand Е 
(which is supplied) or attached to the side of the 
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Ideal for both 35mm and video cameras. Collapsible 
single leg floor stand, with 4 leg sections of which 
three are extendable. Supplied with zip up black 
carry case with shoulder strap. Has quick releases 
“= attachment, anti slip rubber foot and leg 
locks. Colour is black. «Extended height 165cm 
«Folded height 62cm «Weight 650grams. 
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LCD TEMPERATURE MODULE 


WITH ALARM FUNCTION 


These LCD temperature modules are designed to be 
panel mounted and run from an AA battery. They 

have a temperature probe on a cable approx 550mm 

long. Along the top are a row of solder pads, where 

switches can be connected to operate the functions, — 

The temperature can be preset (both high and low) and when that temperature is 
reached, an alarm output of 2kHz is triggered for 1 minute (buzzer not included) and an 
output pin goes high for at least 1 minute. A LED or pilot lamp can also be connected 
to flash when the preset temperature is reached, г «measuring range: - 
40°C to +50°C and -40°F to 122°F •ассигасу: -20°C to 25°C +/-1°С other temps +/-2°C 
«alarm output: 2kHz for 1 minute for buzzer *hi temp set point reached; pin 6 goes 
high for at least 1 minute «low temp set point reached: pin 7 goes high for at least 1 
minute «LED lamp or pilot lamp control: pin 8 flashes output for 1 minute and goes 
high for 1 minute or until any button is pressed, «temp set points: 1° steps *temp 
memory: memorize the maximum and minimum temperature of surrounding area. 
module size: 68(L( x 35(H) x 23(D)mm digit size: 8mm 


Cat. QM-7220 Only $24.95 each 
CD TO CASSETTE ADAPTER p 


Play your portable CD player through your car cassette 
player. To use simply put the cassette in the deck and plug 
the lead into the output of the CD player. Cat. AR-1760 


Well below normal price Only $9.95 


Another distress stock purchase. Top quality 
MEMOREX brand “Expanded Digital 

| Response” earphones provide powerful bass | 

| and crisp treble responses. Features non-slip | 
Rims, extended length stems and side entry 
cord enhance comfort. wind up storage | 
case. Sensitivity: 1038 @ 1mW «Impedance: 
6.40 «Max Input: 2imW *Freq Resp: 16- 
22,000Hz *Speaker: 15mm «Magnet: Ferrite 
Cat. AA-2032 Retail Price $39.95 


Save $20 OUR PRICE $19.95 


indoor 3992/7512 balun. 
coaxial socket to spade I 
Normal price would be $3.25 Cat. LT-3019 


.Б0еа 10 for $10 


x . Limited qty available. Save a fortune over 
is a Hi Fi speaker that looks like a rock! Place it in 


й z W: $99 N 79 
(Mi Rec Retail $349 Was $139 — ew eza 


P 4 SPEAKER 
SPE 
iv NOW ONLY $99 Well below normal 
= ve ~ price. Quality Philips 
TV MASTHEAD AMPLIFIER АБ 
р speakers. Philips type 
А {К It works extremely well and drags in TV channels that were simply not No. LBC3090 / 05. Has a 
N/A] there before. Fuzzy channels become crystal clear. Unit consists of the ч 6.5" speaker mounted 
amplifier which mounts on the mast, the remote power supply which is on a metal frame and 
mounted in the house as well as the mains plug pack for 240V === | plastic grill. Includes 100 
operation. Has variable gain — - volt line transformer and 
control on both UHF & VHF. Use spring clips to easily mount unit in 
with UHF / VHF combined. ceiling. Back of speaker is covered 
intennas, or separate UHF and by material to keep dust out. A 
| (quality product. Very limited 
| и entity SPECS: + Power handling: 
Gain 34 -46dB depending on GW «РИ: 88dB *Rated Voltage:100V «Rated Imped: 
He frequency. — Cat. LT-3280 16670 +Freq Range: 70Hz-18KHz «Weight: 1.1Kg. 


| < Cat. CE-2310 Normally cost around $70 
JANG а _ Was $39.95ea NOW $25 


JAYC| ECONOMY PIEZO 


le - itis symmetrical with threaded [3mm] 
JAM] ends and holes for spring pins}, all nuts and screws, 


ffe] including grub screw with allen wrench, lubricating grease Now $1 2.95 


etc. The gearbox casing is precision moulded in high grade 

ABS engineering plastic. There is even a spare passive axle 

and axle сатен! In addition to this you get four drive cranks ALA 

This unit is very similar to ou 

motor) (LA-5256 $20.95 Cat.page 155) except that 
wide and 31mm high. : 336: 9/ it has по mounting flange. Use double 
IAE cat. va-2718 Only $37.95 siced tape. Specifications As Follows: 
АУС *Operating voltage 7.5 - 15V = 


ING MAKE YOUR HOME LOOK Е. *Colour Black *Size 61 dia. x37 mm high 


АҮС Normal price around$21 Only $10.00 
Most home burglar alarms have ff РР 
NAG siren and flashing strobe 500W 1 
ЛАКИ mounted in a metal box on the Зее our 1996 catalogue 
ТАЯ verandah, or under the front " Cat. MI-5050 
eaves. Burglars casing the street | | 
ГМ сезуне бан ктен КАЙН Was $419 
and who doesn’t. Now you can ~~ 
[ME make your home look alarmed A 


INE STROBE $215. Buy Together 


SALARMSTICKERS $ 6.0 
АУС 7.4 


MD 574 For Only $49 


AYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS $ 
AYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS, 
YCAR ELECTI $ ЈАҮС, IR R ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS. 


CAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS| 
LAY BARGAIN ILLUMINATED WS 


SPST12Vmagnetic SAFETY BELT ИЕ 


shielded . «2.54mm 
high switching speed . 


JAYCAR ELECTRONI 


ANG CAR IMMOBILIZER WITH 
UNA CODE LEARNING KEYS 


ШҮ you con ine car alarms 
en look at this immobilizer 
ЈАҮС Features: 
BAM «Code learning keys «3 
9 
AININ separate disable circuits 


АУ 
*Tamper memory *Arming 
ЈАҮС ВЕНЫ 


*wide operating 
voltage range and low 
power consumption 

nom voltage: 12VDC «coll 

2 «nom input power: 

138mW «must operate volt: SVDC «must 

release volt: 0.BVDC «max voltage:22VDC Ве more visible at 


RIAM -Car horn can be connected - : : 7 night. Has EL light across 
ВАК *LED mounted in key recepticle «More than 1/2 million key codes а back of belt. Simply clip on over 
МАЯ unitis supplied with: Cat. sY-4035 WERE $2.00ea сони, cat. si-2eeo МИХ 
*Black box electronics with black disable circuit wiring low © 10 for $5 NIC 
АТАКИ «2nd wiring loom for horn and power *Key recepticle with built in NOW $ U Tor Was $24.95 NICS 
ow 
ЈАҮС эзш ; ў à И NICS 
+2 code learning keys "Instructions and mounting hardware 
SMG ron FULL DETAILS SEE OUR 96 CATALOGUE P156. NEW PLUG PACKS J YEZ Wis 
СУМА SPARE CODE LEARNING KEYS CAT LA-8921 $19.95 SVAC1AMP  'csLNP-3022 № NIC: 
Ud cat. La-8020 Was $129.50 NOW $79,50 save sso Мыны 
— it. MP-3027 
MG SAVE BIG $$$ ON $21.50 


М PHONE BATTERIES 17УАС 1,25А 
WITH EARTH 
Nokia 101/121 Was $69.50 To bare ends - for home burglar alarms 
Nicad 1000mAH ^ Now $29.50 Cat. SB-2552 with diallers. Manufactuers, contact us 
Nokia 232 Was $69.50 Save $40 for unbeatable bulk prices. 
Nicad 1000mAH Now $29.50 Cat. SB-2556 Cat. MP-3022 $24.95 Charges alkaline, zinc carbon and 
Nokia 232 Was $79.50 Save $40 Non bettajes i ses DUE ANC 
Ni-MH 1100mAH — Now $39.50 Cat. SB-2558 and D. Plugpack extra. See 96 
Nokia 2110 Was $59.50 Save $30 3 WAY PCB TERMINAL BARGAIN catalogue page 73 for full details. 
Nicadii00mAH ^ Now $29.50 Cat. SB-2560 Cat. MB-3525 
Nokia 2110 Was $89.50 Save $40 
Ni-MH 1500mAH Мом $49.50 Cat. SB-2562 З NICO 


Motorola 4800 Was $69.50 Save S30 October $39.95 МІС 
Nicad 1400тАН ^— Now $39.50 Cat. SB-2574 . DE 


NEC P3 Was $59.50 Save $30 
Nicad 700mAH Now $29.50 Cat. SB-2580 Normal ones cost $1.! 


NEC Sportz Was $49.50 Save $10 
Nicad1000mAH Now $39.50 Cat. SB-2582 Only $1еа or 10 for sei 


OFC PRO SERIES RCA LEADS 


[Тор quality OFC Pro Series RCA audio 
leads with gold plugs and central 

|wire for remote switching of car a 

lor for grounding on Hi Fi home 
Systems. Cable is figure 8 OFC blue 
colour with an OD of 6mm each side. 
Plugs are gold plated and mounted to 
ithe cable. Each lead has two RCA 
[plugs on each end. 

Specifications. «Material: Oxygen free 


2 *Shield type: Spiral «Outside diameter: 6 x 
12mm *Foam PE: 3.7mm «Союш: Dark blue ея ии sae 
$11.95 Normal price S9. 


1.5 METRES Cat. WA-1070 
Our price only $2.95ea 
2.5 METRES cat.wa-1072 $14.95 or 10 for $25 


5.0 METRES cat. wa-1076 $19.95 


MAGNETS ANTISTATIC ПШ 


Educational magnets. Ideal for їп April we advertised a quantity of these detectors, as‘a scoop 
ie а ——— RECORD purchase deal. They sold so well, and work so well, we are now 
& children CD CLOTH ПЕ 


lee low price. We even have different lenses available 
moro | иан The Micron is the ultimate low cost/high performance PIR detector. 
abou teque RE ID NUT ад The Micron circuit design has been tested at 20V/m over the 
are difficult o find. Each end is frequency range 20 to 1000MHz proving that the Micron has ultra high 
TR ANTO RFI protection and complies with BS6667, part 3 and IEC Publication 
BAR MAGNET Size: 70(L) x 12(W) x MEM 801, Part 3. Knowing the Micron has passed these tests and by — 
то oC TUI 14 Antistaticciothmadetor utilizing the selectable 1,3 or 5 pulse count, once installed correctly you can leave the. 

cleaning LP records, but just installation, confident that false alarms will not occur. Specifications: selectable 1, 3 
only 75¢ ea as suitable for CDs, glasses, or 5 pulse count «operating voltage 9-16VDC «current 17тА. «alarm contacts - МС. 
USHAPED MAGNET ———— camera lens etc., elc. operating temp -10* to 55°С «pyroelectric detector dual element. al rss 
Size: total 30 x 30mm. Cat. AR-1489 cat.1a-s030 ONLY $25 OR 10 FOR $200 A ot our 
Cat. TH-1873 0) | | is | Е PRA 2 

ngelens С 
only 75¢ ea I М ea ур: 
с 


urtain Lens 


N 
ONICS JAYCAR ELECTRONICS 


LECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONIC 


PROGRAMMABLE 
REMOTE CONTROL 


This remote contro! will “leam” the functions of other 
remotes. Ҥ your TV / stereo coffee t 

remotes, you can actually retire them а 

this one. Also ideal if one of your remo! 

way out". Before it dies, buy one of the: 

leam the functions. Brand name replacement remote 


zT i Е acity: 150 commands *Memory hold 
ры out ftti About 6 RS "Sui 
supplied). Power output is a huge 6 equipment: Most brands of infra red remote 


ЧАЯ watts and the speaker diameters. 4 PIECE SQUARE SET controllers for audio/video devices «Effective range: 8 


И ТЇ about вотт or 3*-The amplifiers can Consists of a4” |. metres «Power source: 4 x ААА batteries (not 


x: E supplied) «Dimensions: 187(L) x 64| x 15(D)mm. 
d used as norte speakers, Sid Cat. AR-1710 oniy $43.95 
with cable & 3.5mm stereo plug Aud 
AV Ne] Size: 195(8) x 100(W) x 75(0)mm. MITRE BOX SET 
JAY Cee ac Ed 8 Consists of an aluminium mitre box 
Ve OCT $13.95 save $6 Finder. Al nave — with a Razor saw set. Ideal for 


steel straight edges with plastic handles, hobbyists. Mitre box length 137mm, 
Made in New Zealand. Cat TH-1952 dia 40mm. Saw blade length 126mm. 


Was $22,95 Save$5 Now $17.05 was $24.95 Save se Now $18.95 


24mm 150mm SLIDING BAR SOLDER SPLICE 
MANY Max onena |. Е acamp| s Mendes 
JAYC | root RAM аа с-з heatflame or heat. Solder melts, then 
JAYG - в з heatshrink/ehrinks all in one. Made in U.S. NIC 


2 SIZES AVAILABLE WERE $7.95 PKT. ids 
This is basically an adjustable SMM DIAMETER PKT 8 ca. He-1210 Only $5.95 [ҮГИ 


G Clamp. The clamp slides : $ 
BS 5MM DIAMETER РКТ 8 cat. нР-1212 Only $5.95 [03 


varies the jaw opening RACK CASE MADNESS 


immensely. Jaw opening up 


ТМ Was $5.95 | Stoel thread. Max opening 24mm. 


to70mm.Barisaluminium. ИЕ 4 
ТИЯ Permanently etch the unique Total length is 153mm. Cat. НВ-5411 Cat, HB-5412 
VIN on up to six windows on WANIEN Zag Cat. тн-1958 Was $69.95 Was $84.95 
ЧАДО your car. The kit comes with a Was 513.95 Save $4.00 Saye 820.00 аще 820.00 | 


special glass etching paste You | 
he also get a set of etch resistant | Now $9.95 ar $49.95 $64.95 _ 
number and letter decals to — "mn 4 Ses 


JINO make up your unique VIN on six -BOX MINI WIDE 


fg] windows. Two window decals 


supplied to highlight your T ; - | ANGLE PIR 


etching, Cat. LA-5120 


ING was ззо.о5 Now $29.95 save s10 e $7 | bc 
AYCI e "| a 
Extra etch cream $7.95 Cat. LA-5125 5 5 > T detection, 


Зат sreanens FI СС 


All speakers supplied with grills, cables and mounting screws. 1 year warranty. brand. Very small 65(H) x 65(W) x 
402 WAY 20 WMS e = De Cat. с 
95р Й > ў 2 = Cat. Price $61,50 Save $21,55 
s Ns AVAILABLE PX d 
- 4V TO 12V АТ 7.2 
AMP REGULATED 


[Also drops 24V to 3, 4.5, 6, 7.5 and 9V. 
Plugs into cigarette lighter, supplied 
with 6 plugs Cat. МР-3056 


Was $29.95 Save $10 
= Now $19.95 
6x 9” THREE WAY 65 WRMS m— d CELLULAR PHONE CASES 
Was $79.00 pr October $65.00 — | Only $20ea. Save $9.95 


= NOKIA 232 Cat. HC-6902 
Save $14.00 DESI MOTOROLA 9000 Cat НС-6906 


... BULKUSERS- CONTACTOUR Faa 
WHOLESALE DEPARTMENT FOR SPECIAL 5290608335 
PRICING (02) 9743 5222 S JAYCAR ELECTRONICS JAYCARI 


У E =o NICS 
АУСАВ ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
BYCAR ELECTRONICS JAYCAR ELECTRONICS J ОМС JAYCAR NI 


YAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELE АУСАВ ELECTRONICS JA] 
ЧАУСГАГАЕМ PRESSURE MAT | NEI T CHEAP CAR ALARMS!! 


Very limited тшш 
quantity. 
Pressure 


(е have a small quantity of LA Acoustic Car | & 
Alarms that were faulty and have been 
repaired by the manufacturer. For details see 
г: | 95 cat page 80. Units have a 90 day warranty. + 
ere > ES © Cat. La-2901 Was $169 NOW $99 — —— — 
МАУС ест you Cat. 14-8904 Was $199 NOW ONLY $129 
JAY] need. Width is 740mm. - 
ДҮ С Setting nerd to get. ideat to = 20 AMP KLIPPON 12 
put in the Вай under the carpet, or area а ERMIR ч РЯ 
thief may stand оп [^40 SCART CHASSIS TERMINAL STRIP 
JAY C | Normal price would be around $30 per metre. SOCKET Quality, Quality, Quality. Includes wire | & 
21рп | ARE protector. Colour white. = 
LEN Size 125(L) x 23(H) x22(W)mm. 


ез Cot. HM-3194 $3,95ea Limited Qty 
socket. 
Limited | 28 "| PIN HEADERS ен 


= socket-cri 
à 16 way vertical launcher Cat. HM-3221 
quantity cat. Ps-2072 $2. 


Cat. НМ-3209 80$ еа 
NEW ВОО, 
Field Guide to the Internet 


Here's the one you can quickly find accurate 
information about using the Internet with Microsoft® 
Windows 95. Step-by-step instructions and screen 
illustrations to help you accomplish exactly what you 
want to do. *Alphabetic entries make it easy to find 
ИТУ cleaning fluid sBiower brush «SOsheets the information you need, «Trouble shooting section 
AY CR eas HEC Se TLE aria heaped ee 
Normal price $24.95 Soft cover, 202 x 121mm. 194 pages. 


INi Our Price $12.95 coris $19.95 | 
ГМ VACCUUM STORAGE CASE DESKTOP copy и: Ee» 
SAVE | 


МС 
mcd 


ў Save. SERA 
Store valuables - (disks, CD's, photos, А HOLDER . 
RAM] cameras, fim etc, etc) in a vacuum. FORTUNE ES 
DÁM See 96 catalog page 179 for fli вешь. Cat. XC-5152 MOUSE STATION 
[AM] cat. H8-5800 Normally $39.95 д Маѕ $12.95 Rest your wrist, includesa ——— — 


P mouse pad and slide out. 
МАМУ Now $15 save $24.95 : [ є Now $ drawer. Cat. XM-5098 
кы ынчы дызы SF 


МАУС WHATA ; 

INE PUMP TO SUIT: cat. HB-5802 e > тА OS eee КО 

Ме Normally $17.95 Now $6 save SUN 2 MULTIMEDIA PC SE : 
es: 


МАУС B m 
м | a SPEAKERS 
Cat. 14-8902 | E Magnetically shielded. 
| WS iul ee 
Was $189 Cat. XC-5165 
Save $20 © possesses LEE 


Siren extra: Normal Siren: Cat. 14-8908 $25.95 Now $29.95pr Save $50 
Siren with Back Up Battery: Cat. LA-8910 $64.95 4 


previous lowest priced stepdown was $74.95 for 
a 65 watt unit. This one is only $49.95 for 100 
3 watts. Includes overheat protection! When ће | == = BUY 10 
JNO) Logic «Buzzer «Ашо / Manual «Data hold «Diode. For ^ unit gets too hot, the thermal fuse will open, then close after unit 
full details see 96 catalogue page 29.Cat. QM-1420 ^ ^ соо down restoring operation. Comes in plastic case & 240V lead. 


N 
RU Cat price $54.95 October $39.05 Cat. MF-1091 ONLY $49.95 LESS 10% N 


Save $15.00 [eee ener te E 
ARLEC 45065 LINE ISOLATING TRANSFORMER 


lecting electronic cir Telecom lines. 
dance - 6002 
- 200Hz- 
3kHz. «Insertion loss - 1dB at OdBm. «Max. level - +20dBm at 
200Hz. «Weight - 24g. «Size - 25(L) x 19(W) x 21(H)mm 


Cat. MA-1512 


Pe Hb ein А JY VAI Un АО оо JATLAR hUNIUS 
| F.\ E а rg 75 'АУСАВ ELEC CS JAv^^^ ELECTRONICS JPYSES ELECTRONICS 


vO. 


ELECTRONICS 
ЈАҮС р 
V JACOBS LA 


VA volete. ce 


DIGITAL BZRC-]CAR BATTERY — 
TACHO = AFTA | MONITOR MS 


y 4 digit re г : 

Мао sae Мвайол 0) кыне | Display is 10 
е 95 > ~ 99007 LI изү. 

transmitter. Cat. KC-5196 Керү траге LEDS. See 96 


seann $34.95S24_ OQ ЕСМ ЖЕ) о 14.9 
Low cosT = 7 TRANSISTOR ASSISTED $32.00 ШШ <= 

TESTER | | TS | = 
exhaust gas | at. KC-5030 ИЛ Í 

кеа 96 catalogue P20. $55.00 

Cat. ka-1758 $19.95 


HALF PRICE HEATSHRINK TUBING 
Save up to 50% on heatshrink. We have a new supplier, and can pass the savings on to you. «thin walled #31 ahvink ratio AS 
“with hot melt liner «flexible Elestometric tubing «semi rigid PVDF Kynar «glass fibre silicon vamished sleeving, 

1.6mm - Shrinks to 0.75mm 1.2 mt lengths WAS $2.40 6.4mm - Shrinks to 3.2mm 1.2 mt lengths WAS $3.30 

Red WH-5540 Black WH-5530 ClearwH-5550 NOW $1.20 Red WH-5544 Black WH-5534 Clear WH 5554 NOW $1.80 
2.4mm - Shrinks to 1.2mm 1.2 mt lengths WAS $2.40 9.5mm - Shrinks to 4.8mm 1.2 mt lengths WAS 54.00 

Red WH-S541 Black WH-5531 Clear WH-5551 NOW $1.20 неа WH-5545 Black WH-5535 Clear МН 5955 NOW $2.25 
3.2mm - Shrinks to 1.6mm 1.2 mt lengths WAS $2.60 20mm - Shrinks to 9.5mm 1.2 mt length WAS $5.80 

Red WH-5542 Black WH-5532 Clear WH-5552 NOW $1.30 Red WH-5547 Black WH-5537 Clear Wr S557 NOW $3.50 


Rea this Sack one desees. NOW $1.50 OTHER RANGES AVAILABLE ON INDENT 


"МО PRIOR KNOWLEDGE OF ELECTRONICS NEEDED GAIN VALUABLE & EXCITING KNOWLEDGE. 
AND HAVE FUN DOING IT *TOTALLY SAFE! NO SOLDERING, 6V POWER SOURCE «IDEAL FOR ALL 
AGES+NO CONSTRUCTION SKILLS NEEDED «DESIGNED & MADE IN AUSTRALIA ll 


projects that you can bui 


This full colour 96 page book, which measures. 1- i5 
Apart from the book, you get the baseboard, 205mm x 275mm is lavishly illustrated with over. Тһе complete kit of parts available 
Plenty of spring terminals and ALL the 100 drawings and diagrams. Each project separately. This includes plastic baseboard, 
components required to build every project inthe features components which are “state of the art”. — spring connectors and all components needed to 
book, INCLUDING the bonus d The projects are fun to build but, perhaps more complete every project in the book. No 
Cat. KJ-8502 Only $24.95 importantly, are relevant to the electronics scene _ instructions are supplied with this kit as they 

in the ‘90's. It is a great read in itself and far come in the book which is available separately. 
EXCLUSIVE амгаг Жын Cat. конвоя only $14.95 

ELECTRONICS MATO only $12.95 


SOLAR BATTERY ЕТТУ 2 CAR AMP 
| CHARGER 


SAVE ON TECHNOKITS a "ла. 
Ideal for kids to learn about electronics; no TECHNOKITS 
aid soldering required. Limited quantities available. Ё zzxz- | | 
Will charge 2 pes of D, С, Crystal Radio Cat. KJ-6720 » 
АА and ААА batteries. — EDUCATION KIT M^ MWic Radio Cat. KJ-6721 
See 96 catalogue page 74. Ideal for students. Includes & Metal Detector Cat. KJ-6722 
Cat. МВ-3505 solar cells and 10 page book Home Alarm Cat. KJ-6723 | 
Was $24.95 Save $7, See 96 cat P168 for full details. 2-8 Audio Amplifier Cat. KJ-6724 | 
Cat. KJ-6692 = 


Oct. $17.95 ессе Oct $19.95 А! were $14.99 ea Now ШЕ Save $4 icq 
МА! = ONICS JAYCAR ELECTRONICS 
МАП ORDER - FREECALL FOR PHONE ORDERS 1800 022 ваз Tara 
В ELECTRONICS JAYCAR ELECTRONICS 


сич ed PEA V AY GAR UNIGS JAYCAR ELECTRONICS 
YCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 


РСВ MINI SWITCH DISPLAY BARGAINS 


C & K brand 7103. 
SPDT centre SUPER LARGE 7 SEGMENT DISPLAY ZD-1852 
off, PCB The actual numbers are 57mm (2.3") high. The housing is 70mm high x 43mm 
е wide. Ideal for house numbers, clocks etc. Соттоп anode. Face colour is 
| mount with 
black, LED colour - green. Forward voltage 8.2V, forward current 30mA. Our cat 
long 2 
| ‘eagle: price for red ones is $12.95. Cat. ZD-1852 $6.95еа 10+ $5.50еа E 
үс = — —À Horizontal | — MEDIUM SIZE 7 SEGMENT DISPLA: z 
и Alps brand 4 way switch ^ switch action. юм ^ Ы bee YS RSEN pu 
а спат Save on normal prices. Lieon brand 3403 series common cathode wuth right an: 
WINGO intariocking and cach hand decimals. Actual number height is 20mm, housing size 28(Н) х 20(W)mm. 
Г switch is DPDT. Each Only $1 еа  Backoround colour is grey. Limited quantities. Cat Type 1V/SEG @ 1F-10mA 
HEUS tS Liteon 34031Р Bright red Cat 20-1858 9500Са only $2ea 
МАУС И ФА Liteon 3403LE Orange ^ CatZD-1859 2400uCd y 92e 
sets of knobs - one set of 4 
MING biack, 4 rea anaa write OF ors 
ЇЇ knobs to suit all situations. ELECTRICIANS POCKET. SCREWDRIVER 
Size: Metal bracket length This handy screwdriver looks like a pen, 
HAY onm kron aant > ELECTRICIANS Р and has a sturdy metal pocket сїр. Itis 
MENAH omm. Front of bracket to both a Phillips head and а slotted screwdriver. (No 1 Phillips and 3mm blade). 
mi ra 
AINAN rear of switch 24mm. Ideal for electronic and electrical work. And its made in Australia. We have 
IAYC| Limited quantity. negotiated a special price with the manufacturer and can sell these for only $4.95. Every. 
fig cst. 32-0785 electrician & hobbyist should have 1 or only $4.95 


Only $5.95ea 5... fortune over normal price. i 
AYC Another surplus stock deal. The FONEBUG 
wholesale price is $28.60 plus sales tax, A 
which would give them a one off selling — L E RT 
price of around $55!!! Length is 230mm. 
Cat. TH-1895 


я WARNING DEVICE Connect in 
BLOOD PRESSURE METER ВВ 
attached to the side of the. 
| phone by double sided tape.“ 


OMM FLASHING 
Еа | ite ene sytem ntes GREEN LED . 


| - Normally аган $30 Cat. 20-1966 $2 peer, "e ( 
venite... Only $15 October $2ea or 10 for 
Ч 96 catalogue раде174 for full details, 


ca. am-7250 Only $79.95 ППА eae 


600W DC - DC CONVERTER KIT 
FOR POWERING AUDIO AMPS 


ARS 
have the audio | 
AMY ower that you've 
always wanted with the! 
ТМ addition of this DC - 


converter kit. It can NOV 
AVG Power up to two 300W audio amp modules, or lower - 
Power modules with just a trimpot adjustment! Output = | 
voltage is +/- 70VDC max., во you can run мо of our вошта files lacking depth and clarity; TRIS it 
INN 220WRMS into 4 ohm amp kits (KA-1771) for a consists of an electronic crossover / amplifier PC 
thunderous 600W RMS of power! Get into serious car - = card that plugs into a spare slot in your 
audio without spending thousands of dollars. Kit is computer plus shielded speakers and bass - 
‘supplied short form with PCB, cooling fan, heatsink, 
ГАЯ gold fuseholder and fuse plus all electronic 
components. Kit will mount inside rack cases - see our 
1996 catalogue for complete range of cases and amp 
modules. 
{Qj High quality machined pin IC skts supplied free! 
М Cat. кс-5212 $399 Е > 


Е aNIiCg 
WCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
YCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
\УСАВ ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 


2 HUN AYLAR 


MAIL ORDER - FREECALL FOR PHONE ORDERS 1800 022 888 0 AYCAR 
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Last month, we introduced our new Infrared Stereo 
Headphone Link, which allows you to settle back and 
enjoy your favourite music, the TV or other audio source 
without being tied down by a cord. This month, we 
complete the project with the receiver section. 


Infrared 


stereo 
headphone 


PART 2 - THE RECEIVER 


Fig.1 (page 55) shows the circuit of 
the infrared stereo receiver. As with 
the transmitter, it follows some of the 
circuit techniques used in stereo FM 
transmission and reception. 

A photodiode, PD1, detects the IR 
pulse stream from the transmitter and 
produces DC current pulses which are 
fed directly to op amp IC1a, a current- 
to-voltage converter. IC1a is AC-cou- 
pled to op amp IC1b which has a gain 
of 6.8. 

The amplified signal is fed to IC2, 
an LM311 comparator. Its output is an 
88kHz 6V peak-to-peak square wave 
when there is no audio modulation 
from the transmitter and an 88kHz 
PWM stream when audio modulation 
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There are two PC boards in the infrared receiver but only one is visible in this 
hoto. The IR receiver LED is underneath the top board, at the focal point of the 


lens assembly on the lefthand side. 


is transmitted. This waveform con- 
tains all the audio information that 
was encoded by the transmitter; all 
we have to do is decode it. This is 
done in two steps. 

First, we recover the signal in mono. 
To produce the mono signal, all we 
need to do is to connect a low pass 
filter at the output of comparator IC2. 

To produce the stereo left and right 
channels though, we need to de- 
multiplex the audio by switching it to 
the left and right channels in sequence, 
using a square wave with the same 
frequency and phase as the multi- 
plexing frequency in the transmitter. 


Phase locked loop 


This is where the phase locked loop, 
1C4, comes into the picture. 

1С4 can be considered to be a square 
wave oscillator which is “locked” to 
an incoming reference frequency. Its 
output frequency will be the same аз 
the transmitter's but 90° out of phase 
and the filter components are selected 
so that it will not follow the modula- 
tion. 

To ensure an exact symmetrical 
square wave we run IC4 at double the 
received frequency; ie, at 176kHz. This 
is divided by two, using flipflop IC3a, 
to give an 88kHz square wave. This is 
divided by two again, by flipflop IC3b. 

In this case, the 18kQ resistor and 
100pF capacitor delay the clock sig- 
nal to IC3b by 90° to ensure that its 
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outputs are in phase with the incom- 
ing signal. 

The 44kHz outputs of IC3b, at pins 
12 and 13, are used to switch the 
signal from IC2 to the right and left 
channels alternately using IC5, an 
HC4066 CMOS switch. 

This switching process is called “de- 
multiplexing” and is the reverse of 
the multiplexing process in the trans- 
mitter. 

The left and right channel signals 
appear at pins 1 and 11 of IC5, respec- 
tively. As there is a large amount of 
high frequency noise on the recov- 
ered audio signals, heavy filtering is 
required. To this end, we use a 4-pole 
filter which gives an attenuation rate 
of 24dB per octave, above 10kHz. 

For the right channel the first filter 
consists of the two 10kQ resistors and 
.0012uF and .0018uF capacitors 
around op amp IC6a. The second fil- 
ter involves the .0015yF capacitors in 
a similar configuration around IC7a, 
Q1 & Q2. 

There is identical filtering for the 
left channel, involving op amps IC6b, 
IC7b, Q3 & Q4. 

To compensate for the high fre- 
quency pre-emphasis which was ap- 
plied in the transmitter we use the 
1kQ series resistor and the .022uF ca- 
pacitor across each volume control to 
attenuate the upper frequency re- 
sponse. This is de-emphasis. 

By the way, we have specified a 


aO UE ре 


TLO062 for IC1 and a TL064 for IC6 
because oftheir low current consump- 
tion, an important factor in a battery 
operated circuit. The more common 
TL072 and TLO74 types can be used 
instead but the current consumption 
is appreciably higher. 


Left channel identification 


To establish which is the left chan- 
nel we take the signal from the output 
of the left channel filter, IC6b pin 7, 
and feed it to two cascaded 10Hz 
bandpass filters, comprising op amps 
IC6d and IC6c. 

The 10Hz signal, if it is present in 
the left channel, will be amplified, 
clamped to ground by D1 and then 
will charge the 0.14F capacitor at the 
gate of FET Qs, via D2. This will hold 
Q5 turned on and its drain will be 
almost at OV. 

1f the left channel signal has been 
switched to the right amplifier there 
will beno 10Hz signal present in IC6b’s 
output, thus the 10MQ resistor will 
discharge the 0.1uF capacitor on Qs's 
gate and the FET will turn off, 

This will allow the drain of Q5 to 
tise to the battery voltage (+6V) via 
the 47kQ resistor. 

Because the set input of flipflop 
ТСЗЬ is connected to this point, the 
flipflop will be held set. This holds 
pin 13 of IC3b high, switching the 
input signal permanently to the left 
amplifier, thus allowing the 10Hz sig- 
nal to be fed to the bandpass filters. 
The FET will turn on as described 
previously and the flipflop will begin 
to toggle again to give correct de- 
multiplex operation. 

Due to the low frequency of the 
synchronising signal (10Hz) and con- 
sequently, the long time constants in 
the FET gate circuit, it may switch 
several times before it gets the phase 
right. 

Loss of infrared signal 


Since the audio signal is sent via an 
infrared beam, what happens when 
the beam is interrupted? When the 
PLL, IC4, is locked to the incoming 
frequency, the signal at pin 1 is nor- 
mally high with a brief negative tran- 


Fig.1 (right): the circuit of the infrared 
stereo receiver uses seven ICs, four 
transistors and two FETs. Its 
operation is explained in the text. 
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1 PC board, code 01109962, 
120 x 60mm 

1 PC board, code 01109963, 
45 x 42mm 

1 plastic box, 130 x 68 x 41mm, 
Jaycar HB6013 or equivalent 

1 lens assembly, Oatley 
Electronics OLP1 or equiv. 

1 pushbutton switch, Jaycar 
SP0710 or equivalent (51) 

2 AA battery holders, Jaycar 
PH9202 or equivalent 

2 216 snap-on battery connectors 

1 3.5mm stereo socket, Jaycar 
PS0132 or equivalent 

1 red knob, Altronics H6001 or 
equivalent 

1 green knob, Altronics H6005 or 
equivalent 

11 PC stakes 

2 6PK x 6mm self tapping screws 

2 10kQ 16mm diameter PC mount 
log pots, Jaycar RP3610 or 
equiv. (VR1, VR2) 


Semiconductors 
1 TLO62 dual op amp (IC1) 
1 LM311 comparator (IC2) 


sition every cycle; when it is not locked 
this output is low. The resistor and 
capacitor at pin 1 filter the negative 
spikes, feedinga steady voltage to pins 
12 and 13 of ICs. 

If this voltage is high, the audio is 
switched through to IC6a and IC6b 
but if it is low, the switches are open. 


Therefore, if the transmitted light 


source is obstructed for any reason 
the audio signal to the headphones 
will be "killed" and there will be no 
extraneous noises produced. 


PARTS LIST — RECEIVER 


1 4013 dual D flipflop (IC3) 

1 74HC4046 phase lock loop (IC4) 

1 74HC4066 quad CMOS switch 
(1С5) 

1 TLO64 quad op amp (IC6) 

1 LM833 audio amplifier (C7) 

2 BC337 NPN transistors (Q1,Q3) 

2 BC327 PNP transistors (Q2,Q4) 

2 BS170 FETs (Q5,Q6) 

1 LT536 or equiv. photodiode 
(PD1) 

2 13914 silicon diodes (01,2) 


Capacitors 
2 470uF 16VW electrolytic 

(for 82 headphones) 
1 330uF 16VW electrolytic 
4 100uF 16VW electrolytic 
2 4.7uF 16VW electrolytic 
2 0.47uF 16VW electrolytic 
4 0.1547 63VW MKT polyester 
10.1uF SOVW monolithic 
6 0.1uF 63VW MKT polyester 
2 .022uF 63VW MKT polyester 
1.01uF 63VW MKT polyester 
2 .0018uF 63VW. 

MKT polyester or ceramic 
4 .0015uF 63VW 


You will notice in the photos that 
the end of the receiver case has a tube 
mounted on it, This is a lens assembly 
and its job is to focus the received IR 
radiation onto the photodiode. It gives 
a significant increase in the distance 
that the transmitter and receiver can 
be separated. 


Headphone drive 


We have used an LM833 dual op 
amp but this does not have sufficient 
output to drive all headphones. Ac- 


MKT polyester or ceramic 
3 .0012uF 63VW 

MKT polyester or ceramic 
1.001uF 63VW 

MKT polyester or ceramic 
2 120pF 63VW 

MKT polyester or ceramic 
1 100pF 63VW 

MKT polyester or ceramic 
Note: if ceramic capacitors are 
used, they should be within +10% 
tolerance. 


Resistors (0.25W, 1%) 


210MO 118kQ 
227MO 2 12к0 
3 1.2MQ 17 10kQ. 
1 680k2 48.2kQ 
1 470kQ° 1 6.8kQ 
1 120kQ. 41kQ 

1 100k2 18200 
2 68ко 12200 
147kQ 2470 
139kQ 


Miscellaneous 
Hookup wire, machine screws and 
nuts, solder. 


cordingly, IC7a drives a pair of com- 
plementary emitter followers Q1 and 
Q2, which are connected within the 
negative feedback loop to keep distor- 
tion low. 

The inputs of the LM833 have to be 


Below: opening out the top PC board 
reveals the method of construction, 
with the batteries and lower board 
clearly shown. Use no more wire 
between the boards than is necessary 
to allow them to come apart. 
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Fig.2: the parts overlay for the two receiver PC boards. It should be followed 


closely during assembly. In particular, 


check that all polarised components 


(semiconductors, diodes and capacitors) are inserted the correct way around. 


biased to half the supply voltage to 
ensure a symmetrical output swing. 
To do this and also to simplify things, 
the "earthy" ends of the volume pots 
are taken to this potential; ie, +3V. 


Automatic switch-off 

As the receiver is battery operated 
there will be a tendency to take the 
headphones off and walk away "for a 
minute or two" leaving the unit run- 
ning. When you come back, in a week's 
time for example, the batteries could 
be very flat. 

To avoid this embarrassment, we 
have an automatic off switch com- 
prising Mosfet Q6 and a few other 
components. Hence, there is an ON 
button but no OFF switch. 

When the ON button is pressed, the 
330uF capacitor connected from gate 
to source of Q6 is charged to +6V via 
the 2200 resistor. This turns Q6 on, 
applying power to the receiver. The 
330uF capacitor will then gradually 
discharge via the 10MQ resistor until 
the voltage is insufficient to keep the 
FET switched on. 

At this stage, a few squawks will 
come through the headphones to alert 
you to the imminent switch-off. Push- 
ing the ON button again will let you 
listen for another half hour or so, the 
idea being to press it at the beginning 
of each program. 


Receiver assembly 


Now let's start constructing the re- 
ceiver. This has the two boards shoe- 
horned into a plastic case. The smaller 
board, coded 01109963, is the head- 
phone driver board, accommodating 


1С7, Q1, Q2, Q3 & Q4. The larger board, 
coded 01109962, holds the remainder 
of the circuitry. 

Note that neither PC board has holes 
for mounting screws or pillars. In- 
stead, the headphone drive board is 
secured in place by soldering two PC 
stakes at the corners to the metal cases 
of the volume controls which mount 
on one end of the plastic case. 

The main board has the corners cut 
out to clear the integral pillars of the 
case. It is neat fit into the case and is 
sandwiched between the lid and a 
piece of foam rubber. We'll cover more 
of the details as we go. 

Fig.2 shows the component over- 


The infrared beam is focused on the 
photodiode by this lens assembly to 
significantly increase the range. 


lays for the two receiver PC boards. 
Let's start with the audio amplifier 
board. First, fit the nine PC stakes, the 
resistors and the IC into the board and 
solder them. This done, insert and 
solder the four MKT capacitors, the 
four transistors and lastly, the four 
electrolytics. 

If you are going to use 320 head- 
phones (as supplied with Walkman- 
type cassette players) all the time, then 
we suggest fitting 100uF output cou- 
pling capacitors to the board. How- 
ever, if you expect to use conventional 
8Q headphones, you will need to use 
470uF output coupling capacitors, oth- 
erwise the bass response will be defi- 
cient. 

The larger board has six links which 
should be fitted first, followed by re- 
sistors and diodes, IC sockets (if you 
use them) and then the capacitors. 

We don’t recommend using PC 
stakes in this board except as test 
points for the left and right audio out- 
puts, as it is more convenient to bring 
the wires from the copper side of the 
board to the volume controls and the 
audio amplifier. 

The ICs, being CMOS devices, 
should be plugged into the sockets or 
soldered in last. 

The photodiode is mounted on the 
copper side of the PC board with full 
lead length. Make sure that the cham- 
fer is on the left side when viewed 
from the front. 


Case assembly 


As already noted, the headphone 
drive board is secured by soldering 
two corner PC stakes to the cases of 
the two volume controls. These vol- 
ume controls must be the 16mm dia- 
meter type otherwise they will not fit 
together in the confines of the case. As 
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Fig.3: this wiring diagram shows how the wiring is 
run from the underside of the larger board to the top 
of the smaller board. Note that the photodiode, PD1, 
is soldered to the underside of the larger board. Make 
sure that this device is oriented correctly. 


oe 


wellas drilling holes in one end of the 
case for the pots, you will need holes 
in the side for the pushbutton ON 
switch and the 3.5mm stereo head- 
phone socket. 

Finally, you will need to drill holes 
in the other end of the case to take the 
lens assembly which was mentioned 
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BLACK, 


HEADPHONE 
‘SOCKET 


above. It is supplied by Oatley Elec- 
tronics (OLP1). Note that the lens as- 
sembly should not be fitted until the 
transmitter and receiver have been 
tested. 

Two double-AA cell holders pro- 
vide the 6V battery supply. These are 
wired in series and then to the +6V 


and OV points on the main board, 
Fig.3 shows the full details of the wir- 
ing between the main PC board and 
the headphone drive board. 

Follow the wiring diagram of Fig.3 
carefully. It is probably easier to sol- 
der the wires onto the volume control 
lugs before you mount them in the 
case, as you will have easier access to 
the terminals. 


Testing 

If you are very careful with your 
assembly and check everything closely 
there is no reason why it won't work 
first up. If it doesn't, you will have to 
decide which of the units is not func- 
tioning properly. If you have access to 
an oscilloscope this is easily checked 
out. If no scope is available, testing is 
a little harder. 

Starting with the transmitter, nor- 
mally the first things to measure after 
you apply power are the rail voltages. 
In this project, if these check out at 
+15V and -15V and the regulator tabs 
don’t burn your finger, it’s a good start. 

If you have a multimeter with a 
frequency response to above 100kHz, 
you will be able to check for the pres- 
ence of signal at pin 3 of IC1 (176kHz), 
pins 1, 2, 12 & 13 of IC2 (88kHz, 
44kHz), pin 7 of IC5 and IC6, and the 
collector of O1 (set the meter to AC 
volts). If all these points have signals 
you can feel reasonably sure that there 
are no problems with the transmitter. 
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RESISTOR COLOUR CODES 


4-Band Code (1%) 

brown black blue brown 
red violet green brown 
brown red green brown 
blue grey yellow brown 
yellow violet yellow brown 
brown red yellow brown 
brown black yellow brown 
blue grey orange brown 
yellow violet orange brown 
orange white orange brown 
brown grey orange brown 
brown red orange brown 
brown black orange brown 
grey red red brown 

blue grey red brown 
brown black red brown 
grey red brown brown 

Ted red brown brown 
yellow violet black brown 


5-Band Code (1%) 

brown black black green brown 
red violet black yellow brown 
brown red black yellow brown 
blue grey black orange brown 
yellow violet black orange brown 
brown red black orange brown 
brown black black orange brown 
blue grey black red brown 
yellow violet black red brown 
orange white black red brown 
brown grey black red brown 
brown red black red brown 
brown black black red brown 
grey red black brown brown 
blue grey black brown brown. 
brown black black brown brown 
grey red black black brown 

red red black black brown 
yellow violet black gold brown. 


Se) 


The audio can be followed through 
from the inputs to pin 2 of IC5 or IC6 
with high impedance headphones or 
a signal tracer. If a signal is missing 
you must check around that area until 
you find the cause of the trouble. 

To work on the receiver you must 
have the transmitter turned on and 
pointing in the direction of the re- 
ceiver. Press the ON button on the 
receiver and measure the battery cur- 
rent. It should be around 17mA. 

To test for the presence of an 88kHz 
carrier, set your multimeter to AC volts 
and check pin 7 of IC2, pin 3 & pin 4 of 
104 and pin 1, pin 12 & pin 13 of IC3. 
If the sound only comes through the 
left channel it means that the FET Q5 
is turned off. Check the soldering 


RESISTOR COLOUR CODES 
No. Value IEC Code EIA Code 
0.15uF 150n 154 
0.1uF. 100n 104 
.022uF. 22n 223 
.0018uF 18n 183 
.0015uF 15n 153 
-0012uF 12n 123 
.001uF. 10n 103 
120pF 120p 121 
100pF — 100p 101 


Q 
[и] 
а 
[5] 
g 
a 
а 
a 
Q 


around the bandpass filter and also 
ensure that diodes D1 and D2 are in- 
serted correctly. 

If you want to install an on/off 


switch to replace the FET switch, omit 
Q6, the ЗЗОНЕ capacitor and the 10MQ 
and 2200 resistors. Connect one end 
of the switch to the battery minus (Q6 
source) and the other side of the switch 
to OV (Q6 drain). 

Finally, after testing is complete, 
the main board can be assembled into 
the receiver case. Before this is done, 
the photodiode must have its leads 
bent so that its face is square in the 
hole in the end of the case; its face 
should be flush with the outside sur- 
face of the case, as this is the focal 
point of the lens assembly. 

The lens assembly can then be se- 
cured in position with two self-tap- 
ping screws. Finally, fit the lid of the 
case and the job is done. sc 


Fig.4: check your PC board against this full 


-size etching pattern before installing any parts. 
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RO EISE & Sampler. 


ndows 
К 11: Danaea dd 
Yellow & 


ние Pages Phone 
Disc. 


X20 Megabytes 
SHAREWARE GAMES, 


ж Ten-Speed CD-ROM drive 
* 16/32 MEG FAST EDO RAM 
*Pentium Pro's come with 32Mb of RAM 
Latest 430 VX M.B. (256K pipeli 
асте arabe о Zh Pu) оо 
7 
me 


FREE 


x 


E 


380 e s 
64 Video Car: 0 
MEE DRAM bus 64-bit 
18° XGA Digital Моп-1280 x 
1024 0.28mm D.P Low radiation 
1.6 ВЕ HDD 
.44 3.5 


Genuine Mi sott 
Ergonomic Mouse 
Ritron Mouse Pad 
Joystick 
windows 95 104 Keyboart P P 
16-4 ai doen Card -Sound Blaster [45 n™ Pro 


compat! 


Magnetic Shielded $ 
p 


Windows 95 on CD 

3.11 for Workgroup available on 
3 HOUR FREE TRAINING COURSE 
includes internet/modem training 


request) 
* 20 Hours Tres Internet Access = 
str: 
from Ist of July classes onwards. 
YEARS PARTS & LABOUR 


жж 00€ рф OF % 


akers 
OS & Windows, 


Д 
fen cme 7 te 


ГОМЕ DELIVERY & SETUP. 


PRINTERS SPECIALS] 
ATEST NEW PRICES!!! 
WAS Now|! 


On 
|SPECIAL OFFER- 33.6K internal 
. WARRANTY 
(FIRST 2 YEAR ON-SITE) MELB MET AREA 
IOMEG EU DRIVE 


modem for only $199 if bought with 

these systems. Hot item! X18598 
PERSONAL $ STORAGE © 
Ep disks can hold ай your stuff 


[MS WORKS WILL RUN ONLY ON WINDOWS 95) 
They are inexpensive, reliable & ready 


Forms available 
from all stores 


3200 dpi canm MODEL Cash Bach Wer Сюй Baci 
ag Economical 3200 dpi E [зем спи] $329 | $279 
incl. interface |Рагапет 
fore id iac a ste | $260 | 
Finish 3.0 eSmatPage OCR | 100МВ ZIP Disk 1+ $27 10+ $25 
Scanmate apaci D-37333 
M 

[Economical 800 dpi colour handheld 540! 12тз $199 $245 
scanner. Incl, software same as Є 700M (ms $205 $249 
3200 dpi handheld scanner 850M У lims $215 $262 
1.08GB 12ms $220 $268 
1:9 25+ 100+ | 13768 Ton $240 $293 
earns si sis $i B Oms $269 $328 
IM x 9-70 With Parity $19 6 2.1GB IDE HD' do $340 $415 
АМ x 9-70 Wrh Parry $69 $67 $63 |25СВ ШЕ НСЗ? ч lOms $470 $575 
72 PIN SIMM FOR PENTIUM ™ Processor М.В. | 3.2GB IDE HD. lOms $489 $589 
4M Х 8-70 № Рату $45 $43 $39 168 SCS! HD. 10тз $470 $575 

8M Х 8-70 №о Parity $69 $67 $65 D D, 
16M X 8-70 No Party $145 $143 $141 ТОВ 5572 HD SPECIAL id 
32M X 8-70 NoParity $319 $309 $299 |4.2GBSCSI2 HD — SPECIAL $1295 $1695 


Latest RAM technology 


120 WATT Рм. Во. ETAM 

E ШЕ; 
sd wool & 2 eso. f ам Sás Sal APPLICATIONS 20% ў p 
speakers «220 Hx 140 W am 55 БЕ FASTER. SUT ORLY 2b 21692 
x Sut PC Macintosh а $11:95 $10.95 
Gat No. 610181 32М 8329. 3309 ЖШ EUNN 14.95 $13.95 


HEAD OFFIC 


Victoria, 3168 
Ph: (03) 9543 7 
Tax Exempt sales 
RITRONICS WHOLESALE 
Ph.(03) 9543 2166 
Fax.(03)9543 2648 

RIE BULLETIN BOARD 
Ph: (03) 9562 7877 For 


OLL FREE PH No: 1 800 AX No: 1 800 241 0 


005 428 MELB CITY STORE: - AB ABECKETTST. CITY. + ату 9663 6151. * FAX (03) 9639 1641 


* OPEN 9АМ-8РМ ОМ 


NORTHCOTE: * 423 HIGH ST. * PH: (03) 9489 8866 * FAX:(03) 9489 8131 
BOX HILL: + 103! MAROONDAH HWY. * PH: 


(0319893 6033 + FAX(03) 9899 0156 
* OPEN 9AM-3PM ON SATURDAYS. 


VERMONT: + 190 ROOKS RD. = PH: (03) 9874 8888 * ҒАХ (03) 9874 2288 
OAKLEIGH: 
ADELAIDE * 24 
SYDNEY • 74 PARAMATTA RD. STANMORE. * РН: (02) 9519 3888 + FAX:(02) 9516 5024 


BLUESTAR COMPUTERS: 
+ 271 MARCONDAH HWY. RINGWOOD = PH: (03) 9870 1800 > FAX:(03) 9879 3027 


240C HUNTINGDALE RD. * PH: (03) 9562 8939 * FAX-(03) 9562 8940 
243 WRIGHT ST. * PH: (08) 8211 7200 * FAX:(08) 8211 7273 


NGVALE - PH: (03) 9870 1800 + FAX(03) 9879 3027 


РМА? SAM- IP 


mark ot the Microsoft Corporation. 


Е Е, 


Designed for SCSI 
Hard Drives 
MFM/RLL 
scsi 
AT/BUS 
Q/A 


STANDARD IDE HARD 
DRIVE CARRIER 


REMOVABLE 


STABLISHED = 


SINCE 1977 


АСН 005 428 473 


C10191 


X» HOTLINE d 
ВОО 33 5757 
EMAIL ORDER LOCAL CALLS: (0: 


Huge fantastic speakers for your ff 
system «Has its own power point for 
straight plug-in. Stereo Power 
amplifier speaker unit 4" super woofer 
& 2" tweeter «240Volt« Tremendous 
value іп an attractive box. «230(H) x 
160(D) x 165(w)mm+ magnetically 
shielded 

frequency response: 20Hz - 20khz 
*power indicate led «volume control 
*bass control «treble control 


for computers. Yes, we 


COMPUTER SERVICE TOOL KIT- 
10PCS nine 


10 pieces service kit for 

servicing and repair of computer, 

printed circuit boards, 

Peripherals and all types of 

electronic equipments. 

© 2 Native: 316" & Vj 

vec Сано Parts Reis 
О» 

I-Philips Screwdriver, #0 

© Soted Screwdriver, 18° 7 

‘© 1-Intergrated Circuit Extractor 

® 2-Screwdriver Bits Holder 

* tnde iy Bes, rue T TIS 


-Poundie Way Віз, Philips: #1, slotted: 3/16" 


© boa Parts Tube WAS $32.95 


have sourced them! 
These aren't cheap, but 
how much is your time 
and data worth? Made 
by TADIRAN or Toshiba $ 
in Israel. Соте 

complete with fly lead. 


Solve all your 
telecommunication 
requirement with our 
range of phone plugs. 


COMPUTER SERVICE TOOL KIT- 
11PCS e — 


11 pieces service kit for 
servicing and repair of 
computer, printed circuit 
boards, peripherals and all 
types of electronic 
equipments. 
ө Nace: уе 
© 1 Nutrver: 3/6" 
ө enr 
© 1. Philips Screwdriver, #1 
© 1. Philips Screwdriver, #0 
© 1- FlatScrewdriver, 1/8" 
1. FatScrewdrver te 
1- Torque Screwdriver: T10, T15 
Tire Claws Parts Retriever/Extractor 
IC Exactor 


беп 146 Pics WAS $34.95 


Ү16085 ВЈІІ MOD Plug 4Wire/4Wire $10.95 


Y16086 RJI2 MOD Plug 6S/4P $12.95 
Y16087 U.S. Pin Tel Plug 6S/6P $12.95 
Y16088 RJ45 MOD Plug 8W CON $4.95 


500mA - 240VAC to 12VDC 
A regular duty plug in style 
battery eliminator. For use. 
with mid current items such 3, 
as pocket TV's to portable 
cassette decks. LED light 
power indicator. Overload 
Protection and vented 
Cabinet. 2.5mm DC polarity 


COMPUTER SERVICE TOOL KIT- 
20 Pcs 


20 pieces service kit = TERMINAL BLOCK SIZE 
ДЕ Edo бию Holes Mounting Cable Length Width Height 
, centres holes centre 
circuit boards, Р18051 84 Ва 0з 92 16 125 
peripherals and all 218053 96 103 $3 11 18 139 
types of electronic 218055 143 143 56 170 26 210 
equipments, 7 218057 168 166 70 190 30 256 
© Solder Reet > РТ8059 178 — 158 745 205 36 278 
Fire : Description T9 10+ 
© pcs soldering aid toos SAVE ON BATTERIES FOR YOUR SPEAKERS | Cat No. P18051: 
е 44 — {С | An akernative device to replace а DC plug pack or batteries | 3 amp- cable entry 3.0mm $0.75 $0.70 
© 5" needle nose ples = ры РС speskers the Internal Power Adaptor (IPA) | Cat No, гөч 2 
°з intoa froo slot se of computer and craws power 
Ho n Sn ie pr ате comm: Ri adt re. Samb лашу 3.3mm $100 $0.90 
pees Nat Gal using jumpers - the regulator can be set from 3.0V to 12V A lo. : 
“caw een! WAS $99.95 Zire tre стое Eo SO INA | Ca amp- cable entry 5.6mm $1.95 $1.70 
2 power pack would. (Before installing the РА, you must know " 
Sene © Reversible bt- T10, T15 and set the polarity and voltage required for the | Cat No. Р18057: 
e comar 7 НЫ EE) я ary | 60 amp- cable entry 7.0mm $2.95 $2.20 
тти ; бетк 1418 ice дет device that draws DC- not AC- power, or t canaiso | Cat No. P18059: 
a be used to replace the batteries in PC speakers. 80 amp- cable entry 7.0mm 3595 $3.00 


irreversible plug supplied. 


CONVERT [C1024 
3.5" TO 2.5" 


850mA - 240VAC 3/4.5/6/ 


7.5/9/12ИРС REGULATED 
High quality heavy duty 

plug in style regulated 

battery eliminator. 

e Designed for use with 

voltage sensitive 

equipment. LED light 

power indicator. Overload 

protection and vented 


19050 
39.9 binet, 2.5mm DC 


са 
polarity reversible plug supplied with other sizes 
ble. Approved to Australian safety standar 


300mA 12 VOLT AC 


240 volt AC to I2VAC output. 
Rated at 300ma. P 


* 1.8 metre cord 


* 3.5mm phone TEN 


Gi 


Rewire anything from a telepone or intercom 
System to an 80 amp Solar Array. They are 
reasonably priced you can afford to keep a couple 
of each in your tool box. Choose from a wide 
range. 


TEES. 


SURE Эис UAE 


LITTLE 


INFRA-RED STEREO 
AUDIO LINK 


ESTABLISHED 
SINCE 1977 


dij Fe 
@& 7-860 x3 5757 


ACN. 005 428 473 
PLEASE SEND ALL MAIL ORDERS TO: MAIL ORDER DEPT, ROD IRVING ELECTRONICS PTY. LTD, 


LOCKED BAG 620, ROSEBANK MDC, CLAYTON SOUTH, ИІС 3169. 


BUILD A VGA DIGITAL 
OSCILLOSCOPE 


p 


Now you can send video signals over 
а long distance using twisted pair 
cable. Use this Transmitter and Video 
Receiver to wore your home or 
business with a remote video outlet 


Tor entertainment or security. One of the real fractions of this 


“SOON AVAILABLE 


CAT Description. CAMCORDER MIXER $ BUDGET PRICED TEMPERATURE CONTROL .......... 
КІ0006 SOLAR VOLTAGE REGULATOR KARAOKE BOX NCAD ZAPPER 3 
КІ0040 ET! 480 SOWANP ....... IMPROVED? REMOTE CONTROLLER EXTENDER. GOIND-GO CRYSTAL CHECKER 

10046 £71480 100МАМР HIGH ENERGY IGNTION ... CHAMPPREAMP и 

10050 ЕП 480 POWER SUPPLY E BREAKERLESS IGNTION — - MINVOX VOICE OPERATED RELAY 

K10060 BALANCED MICROPHONE AMPLIFIER ... LOUDSPEAKER PROTECTOR ING-WAVE AM RECEIVER FOR 

К100б5 GENERAL PURPOSE AMPLIFIER... PORT 12V LEAD AGI AIRCRAET WEATHER INFORMATION ....... 
K10070 BALANCED INPUT DIFFERENTIAL PREAMP .. 159/12-240 INVER AUTO DISCHARGER FOR NICAD BATTERY PACKS 
К10075 FLOAT NCAD CHARGER... -1GHz DIGITAL FREQUENCY TALKING HEADLIGHTS REMINDER ....... 

30080 TRANSISTOR TESTER .... RES MODULATOR FOR K10380. BEGINNER'S VARIABLE DUALRAIL POWER SUPPLY 
10085 300W PLAYMASTER АМР LOW COST QUIZ GAME ADJUDICATOR CUFFORD-A PESKY LITTLE ELECTRONIC CRICKET .. 
К10005 2 TONE ALARM ..... eem 16-5ЕСОМО MESSAGE RECORDER 3-SPOT LOW DISTORTION SINEWAVE OSCILLATOR, 
KID100 1.5УТО 9V DC CONVERTER .. WOOFER STOPPER A BUDGET PRICED "SHOESTRING" STEREO АМР. 
к10105 3 DIGIT COUNTER: е COLOUR VIDEO FADER A PHOTOGRAPHIC TIMER FOR DARKROOMS ..... 
10110 ELECTRIC FENCE .... PC-CONTROLLED EPROM PROGRAMMER К10870 ECONOMY SURROUND SOUND DECODER 
KI0120 TV PATTERN GENERATOR DELUXE CAR ALAR 10575 LOW COST TRANSISTOR TESTER/MOSFET ... 
10125 UNVERSAL POWER SUPPLY REMOTE CONTROL | K10880 IVEN ELECTROCARDIOGRAM 

KID135 LED SCANNER. KI0885 IMPROVED FLENTIMER MK2 

10140 LOW FUEL INDICATOR FOR САЙ... К10б90 LED BATTERY VOLTAGE INDICATOR 

K10145 SCREECHER CAR ALARM Kt0895 JACOBS LADDER DISPLAY (Without Co 

К10150 1204V LIGHT CHASER. Ki0696 JACOBS LADDER DISPLAY (With Coi) 

10160 THERMOSTATIC SWITCH FOR RADIATOR FANS: K10700 FAST CHARGER FOR NCAD BATTERIES. 

КІ0165 ЏО ADAPTOR FOR РСЗ... K10705 MODEL TRAIN CONTROL WITH SIMULATED INERT 
КІ0168 240VAC TRIAC TRIGGER (SHORT FORM) КОН A MATURE DISPLAY FOR FUEL NECTEDCARS 
КІ0167 240VAC TRAC TRIGGER (FULL FORM)... KIOTIS GEIGER COUNETR. 

K10170 INPUT BUFFER & RELAY DRIVER 75 SECOND MESSAGE HOLDER K10720 ENGINE IMMOBILISER _ 

K10175 LOW COST SIG. TRACER/AMP CONTROL STEPPER MOTORS WITH YOUR PC. 10725 LOW COST FIVE BAND EQUALISER... $32 
КІ0180 STEREO FM TRANSMITTER EGO TESTER KIT E 10730 SHORT FORM Low Cost Micro-Based ESA & Low OHMS Meler$44.95 
K10165 LOW VOLTAGE CUTOUT FOR CAR /BOAT LOW COST МО! BREAK-OU 10735 PC DRIVEN EGO SENSOR ANALYSER, 

K10200 IN-ORCUIT TRANSISTOR TESTER SIMPLE LED CHASER K10740 SMART DUAL 12V BATTERY CONTROLLER. 

K10205 VHF POWERMATCH x LEVEL CROSSING DETECTOR FOR MODEL RAILWAYS $29.95 | K107S5 LOWCOSTRE TEST OSCILLATOR 

{10216 TEMPERATURE PROBE FOR MULTIMETERS ‘SOUNDS & LIGHTS FOR LEVEL CROSSING K10760 STROBOSCOPIC TUNER 

K10225 18У/ AMP BENCH TOP POWER SUPPLY .. AN IMPROVED DSO ADAPTOR FOR POS K10765 HIGH VOLTAGE INSULATION TESTER. 

KI0295 LOW OHMS METER UNOISE UN. STEREO PREAMP K10770 STEAM WHISTLE FOR MODEL BOATS & TRAINS. 
K10300 TEMPERATURE ADAPTOR BULD A LOW OHMS JESTER FOR YOUR DMM 
K10305 VOICE OPERATED RELAY JW COST POCKET SAMPLER 

10310 IGNTIONKILER ..... x FAST CHARGER FOR NCAD. BULD A VGA DIGITAL OSCILLOSCOPE 

K10315 HEADPHONE AMPLIFIER .. DUAL ELECTRONC DICE AUDIOMDEO TRANSMITTER + 

10825. 50W AUDIO AMPLIFIER DIGITAL VOLTMETER FOR CARS  AUDIONIDEO RECEIVER... 

£10325 РСВ SOW AUDIO AMPLIFIER TOATSTAA DIGITAL TACHOMETER FOR CARS. INFRA-RED STEREO AUDIO LINK. 

10330 А5232 FOR COMMODORE 84. s COOLANT LEVEL ALARM. 

K10336 AGB TO PAL ENCODER МОЛЕ STEAM TRAN WHISTLE К БЕЗЕ HORN SIMULATOR $2248 | "AVNLABLE SOON 


SPECIFICATIONS: 
DC Voltage: 200mV/2/20/200/1000V 
Basic accuracy: +/-0.5% 

Input Impedance: 1M 

Maximum output: 1000V DC 
AC Voltage: 200/750V 
DC current: 2004/20004/20тА/ 
200mA/10A 

Resistance: 2000/20000/20КО/ 
loookc2/2M. 

CD Display: 15 x 46mm 


DIGITRL 
MULTIMETER 


WITH CONTINUITY BUZZER & 
TEMPERATURE K TYPE PROBE. 
Ideal for technicians 

with ful 3% digit LCD = 
readout & continuity =a 
buzzer. 9V alkaline 
battery supplied. 


"s 5 o [eese size: E oP x 28mm 
$29.95 $24.95 


'SPECIFICATIONS: 
DC Voltage: 200mV/2/20/200/1000V 


digital scope, based on a VGA 
monitor, is that you dont have to 
peer at the display- it is large, 
bright and the different coloured 
rage and rale make easy 


Expected life of battery 


you to relax in your favourite|K10795 is 200 hours. 


armchair and listen to stereo sound! аа 
at а level that suits you, Indvidual pe, 
volume controls allow you set the [К] 


Our new Infra-red stereo link allows | $2 0e 98 
S 


left to right balance.S¢ Sept '96 


Ам cost RF oscillator design that is 
Suitable for checking and aligning HF 
radios and other equipment operating 
between 350kHz and 30MHz 
Features digital frequency readout, the 
CX to provide either CW or 
modulated output and also audio and 
1 MHz reference signals from auxiliary 
outputs at the rear. EA May '96 


This compact PC-driven analog sampler. 
requires no batteries or power supplies. 
It uses power from the PC, supplied to 
it via the parallel port. It allows you to 


‘monitor voltage changes over periods 
ranging from miliseconds to months. 


SMART DUAL AE 
BATTERY CONTROLLER 


‘With car engine management 

systems becoming more and 
more sophisticated (and complex), it 
is getting increasingly difficut to find 
[out what's happening ‘under the hood". 
This low cost analyser, combined with 
any IBM PC and some special software 
сап provide a large amount of 
information on your cars performance. 
EA JANG 


This auxilary battery manager takes 
ful advantage of a dual battery setups 
capabilities, by controling when and 
how the "auxillary" battery is 
connected to the electrical system. It's. 
fully automatic, will cost you far less. 
than an equivalent commercial unit, 
and is particularly suited to the new 
breed of deep-cycle auxillary 
batteries. EA JAN'96 
STEAM WHISTLE FOR 
MODEL BOATS & TRAINS 
Does your latest 
model seem to be 
lacking something? 
This compact circuit can provide 
your model with a distinctive steam 
whistle sound, giving your model 
that extra touch of realism. EA June 
'96 


[This simple project wil let you take your 
own electrocardiograph, and display it 
оп а PC. With the software supplied 
you can read, display, save to disk and 
prin the electrical waveform generated 
by your own heart (or anyone else's). 
Powered by a 9V battery and 
electrically isolated from the computer, 
the PC-ECG is a safe, low cost way to 
monitor the electrical activity of the 
heart. EA JULY'95 


Basic accuracy: +/-0.5% 


The ideal meter for technicians with а MPUt треб: 1M 

Maximum Input: 1000 DC 
ful 3% dig LCD readout. Requires а Ма ERE Soa 
DC current: 2004/20004/20тА/ 
200mA/10A 
Resistance: 200W/2000W/20KW/ 
200KW/2M 
LCD Display: 15 x 46mm. 
Dimension: 70x 126 x 24mm. 


carbon. Expected lite Б. 
carbon battery is 100 8 
hours and 200 tor th 
alkaline. 


91307 

ALL NEW ELECTRONICS COMPONENTS] 
*As used in Kits published in the monthly magazines indicated 
Cat No. 190794. 1-9 10+ 
BS-170 60V 300mA TO-92 MOSFET $1.95 $1.75 
*K10800-Infrared Red Stereo Audio Link! Silicon Chip Sept96 
Cat No. U20747 
MAX-436CPD $12.95 $10.95 
*К10796- Video Receiver Silicon Chip Oct96 
Cat No. 190291 
BF-998 DUAL GATE TETRODE MOSFET $9.95 $8.95 
*K10755- Low Cost RF Test Oscillator/ Electronic Australia May'96 


Cat No. R14110 
ТОК 10-TURN POTENTIOMETER 


$19.95 $17.95 
*К10755- Low Cost RF Test Oscillator/ Electronic Australia Мау96 


Cat No. 210172 

100mA CQY89 Infrared Red Diode $1.95 $1.75 
*K10800-Intrared Red Stereo Audio Link/ Silicon Chip Sept96 
Cat No.U20746 High Speed 
Video Transconductor Transmitter 59.95 $8.95 
*K10795- Video Transmitter! Silicon Chip Oct96 


TEE 


PTE Бшш» бур Ion S HOTLINE 


PMS icv 005.200 


33 5757 


COMPONENTS FOR KITS-WIDEBAND. 


dcl t TRANSCONDUCTANCE AMPLIFIERS 
J-/2 PIN RAN * High-Speed instrumentation amplifiers «High- Features: 
= | Don't throw away $ Speed Filters* Wideband, High-Gain Bandpass — «275MHz Bandwidth (MAX-435) 


your old 30 pin SIMM : Amplifiers «Differential Line Receivers. *850V/Ais Slow Rate 
RAM modules! Sim- * Differential Line Drivers * 18ns Setting time to 1% 


gs, | PIY reuse them in the new 72 pin based \ (*K10795) '54dB CMRR at 10MHz 
motherboards with these 30 to 72 pin Р19411 У PT *Low Noise, 7n V Hz at 1KHz 
j| Adaptor Card. 250MM 50Way F/F Flat $7.95 | 1-9 $12.95 10+ $10.95 * No Feedback. 
P10552 RIGHT FACING | 555,15 (*K10796) * True Differential High- 


$ P10553 LEFT FACING 500MM SOWay F/F Flat $12.95 Impedance inputs 


-9 10+ * Shutdown Capability: 450224 
1945.95 $14.00 |10409 зомунены $15.95 | 1-9 812.95 10+ $10.95 (MAX485) 
100 X 25mm STRIP 0.1 


xz Data Switchboxes |690 hoa TR 
9. + High quality rotary switch — 
“ по power required ns Жу 


* Fully shielded metal case 
with anti-skid feet. 


These range of tools are designed for 
the handyman and should NOT be 
used for quality electrical installations. 
711533 Budget tool 

for term./brass 1.5- 
6mm? T = 


| 4 WAY SWITCHBOX FOR VGA & KEYBOARD а 9-PIN MOUSE WITH 4 OUTPUT PORT 10.1 1640 holes H21069 


SES _z 2 WAY SWITCHBOX FOR VGA & KEYBOARD $24. 
X19183 "£ & 9-PIN MOUSE WITH 2 OUTPUT PORT TT1E34 aaa el 
$4 = 777534 Budget 5% 


+ High quality rotary switch 3 
и 110 X 455mm STRIP | tool for term./lugs 
©. shielded metal case 

with ansa | 01 6981 holes [H21071 тоот 
• Female connectors with 
gold-plated contacts, 


179 X 455mm STRIP 711536 Budget FAXE | 


[ ‚7 PRINTER ууу 9-1 10861 holes tool for terminals 
EXCELLENT COLOUR OUTPUT with сийе 


AT HOME OR OFFICE 
7200Р/ X 7200РІ 
COLOUR INKJET 302 A 

$649 TAX EX, ү зы 


(fe E 
111541 Plier Type crimper 
TAX INC 


.95 | 0.5 to 10mm? 

Excellent personal color inkjet printer for home, office and small business. Best 7 4 

colour printing on plain paper in its class Another quality printer from EPSON. t 1 X 

Up to 720 x 720 dpi print resolution for high quality output. e Full four colour (CMYK) printing 

Provides true black and superb colour printing. ө Near photo-qualty output on a variety of paper 

types including special coated and high quality glossy paper. е Briliant output on plain paper 40M PATCH. 

transparency film and envelopes. e New formula inks produce crisp black and vivid colour UTP CROSSOVER LEADS 
Output. e Windows 3.1 x / 95 printer drivers for easy set-up, fast return to application, smooth P377; 

"| halftones, and superb colour reproduction. e Flexible print settings for fast quality colour and 95 

monochrome output. e Built-in sheet feeder holds Up to 100 sheets for convenient paper loading. e 12 Ё, Я И 154, Plier 

months warranty e З year warrenty option extends the warranty period to 3 years in total. Typ е crim p er 0 


EPSON STYLUS 1300 42 INKJET PRINTE| a Eo 2.5mm: 


GREAT FOR PRODUCING Cee 
3| POSTERS OR CAD PRINT OUT! Бы дн 


Does up to 2200 pages їп Маск 
and white -only 3c per А4 page 


Stylus PRO 


Series Stylus 
: COLOUB 
TAX INC I 


> - C92378 
Deliver impressive 720 x 720 dpi in monochrome on plain paper and in colour at 579.95 DOES UP TO 1800 PAGES ОН 
720 x 720 dpi on special coated paper when upgraded to colour. axinc OWE BLACK carTRIOGE _ |] 
‘Up to 720x720 dpi print resolution for high quality monochrome output. «Fast print speeds of up Stylus COLOUR 
to 480cps in draft mode and 240cps in letter quality mode at 12 cpi. e Colour with optional Colour Stylus Pro XL 
Upgrade КИ. e Handles а variety of paper and sizes up to A2- including AG index cards, p 200/500 a Stylus Colour 
specialcoated paper, high quality glossy paper and overhead transparencies. e Maxmum print Ss 2] 
‘width of 346mm when printing on АЗ or A2 size paper e Change from regular cut sheets to tract C92318 = 
feed or continous sheet printing wuth a fick of a switch (Great for printing diferent size projects 1 
Such as poster, banners, CAD drawings and other large-size presentation materials), е Printer $49.95 
drivers for Windows, Macintosh and ADI. e Built-in parallel interface and optional 2nd slot for other taxinc 


interfaces such as LocalTalk SEND US YOUR BUSINESS CARD 
+ 664(W) х 504(D) x 202(H)mm. FOR FREE PRINT SAMPLE 


T ©мвб% рб 


Outrageously Fast 


953 VIRGE 

72 MB EDO DRAM 
7164-bit. 

IPCI 2.1 compliant 
731.5KHz-81.5KHz 
horizontal sync signals 
7135MHz maximum dot rate 


OEM DIAMOND ST EALTH 


Graphics - Plus 3D! 


РУХ 
MN 
7208-15 with DDC 
support 
IVESA 26-pin header 


343.5Hz-120Hz vertical § 
refresh 


These CPUs represent great value-for-money! With performance and speed that are on par 
with the best in the market. Acheive increased productivety without spending a fortune! 


ESTABLISHED 
SINCE 1977 


ACN. 005 428 437 


ЕД VIDEO CARD 


Stealth 3 new ай 
tion to P Stealth Gnd will Em 
up the graphics, video and overall 
performance of your PC through 
greater resolution, more colours and 
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Get big sound from your 
computer with this... 


Most computer sound systems are wimpy 
little boxes with poor quality sound. This 
system is compact, has plenty of power 
and produces high quality wide range 
sound with oodles of bass. 
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Let's face it, while today's comput- 
ers may be superfast, with millions of 
colours on their monitors and con- 
nected to the whole world via the 
Internet, their sound quality is strictly 
yesterday's fodder. Not only are the 
amplifiers on sound cards puny by 
comparison to any home music sys- 
tem, most Multimedia speakers are 
just a joke — you could get better qual- 
ity out of an old 6 x 9-inch car radio 
speaker! 

So what do you want from your 


Left; the neat speakers flanking this monitor are only part of our 
new Multimedia Sound System. The other part is the power 
amplifier and electronic crossover board (above) which plugs into 
a spare slot in your computer. It puts out better sound than you 


Multimedia sound system? Рога start, 
if you are into games, you want the 
sound effects to be at least halfway 
realistic. If you've just blown up the 
robber kingdom with a 5-megaton 
bomb, the sound effect should be a 
little more notable than a sneeze from 
aguinea pig. And if you've just crashed 
out of the Monte Carlo rally, you ex- 
pect to hear a little more than a few 
coins rattling inside a drink can. Well, 
don't you? We certainly do. 

And if you are listening to CDs or 
sound tracks via your CD-ROM player, 
you have every right to expect clean 
wide-range sound, every bit as good 
as from a home music system with a 
CD player. 

Our new Multimedia Sound Sys- 
tem will deliver the goods. It has de- 
cent power output, high quality low 
distortion amplifiers and decent loud- 
speakers which cover the full audio 
spectrum from 50Hz to 20kHz. They 
will blow existing commercial com- 


have ever heard from a computer. 


puter sound systems and speakers into 
the weeds! 

Total power output of the audio 
amplifier system is in excess of 20 
watts, distortion is less than 0.296 and 
signal to noise ratio is better than 65dB 
with respect to full power. 

And as the photos show, you don't 
need a massive amount of electronics 


to get this power. It all fits on a stand- 
ard half-size card which slips into 
any vacant slot in your PC. There is 
no power supply required because the 
card makes use of the 12V supply 
inside the computer. 

Apart from slotting the amplifier 
PC board into your computer, there is 
no other modification required to your 
machine. You will need to connect 
cables from your computer's sound 
card to the amplifier PC board and 
there are also the connecting cables to 
the two speakers. But once you have 
the amplifier and speakers connected, 
your computer will function exactly 


rformance 


Output power .... 


=. 1.5 watts per channel into 8Q (tweeter); 9 


watts per channel into 4Q (woofer) 


Frequency response .. 


+ "4dB at 20Hz and -0.2dB at 50kHz (see 


Fig.3 & Fig.4) 


Input sensitivity .... 


... S2mV for tweeter amplifier; 40mV for 


woofer amplifier 


Harmonic distortion 


Signal-to-noise ratio . 


0.2% (see text) 
65dB with respect to 1.5 watts (tweeter); 


59dB with respect to 8 watts (woofer) 
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Fig.1: power output of the tweeter drive amplifier. Maximum power is about 1.5 
watts before clipping. Note that the true harmonic distortion is less than 0.2%. 
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Fig.2: this graph shows the frequency response of the tweeter amplifier, over the 


range from 3-50kHz. 


as it did before, except that you will 
have big sound to match. 

Nor is there any need for massive 
loudspeaker boxes that would dwarf 
your computer system. While they are 
bigger than typical Multimedia speak- 
ers, they are still quite compact — the 
volume of each enclosure is a mere 
five litres. So they will sit quite com- 
fortably on either side of your compu- 
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termonitor. Naturally, the woofers and 
tweeters in the enclosures have full 
magnetic shielding so there will be no 
adverse effects on your monitor. 


Power amplifier features 

As already noted, the power ampli- 
fiers for this new Multimedia system 
are all on one PC board which is the 
size of the standard half-size card for 


a PC-compatible computer. On board 
are three Philips TDA1519A stereo 
amplifier ICs which are specifically 
designed for use in car radios. Why 
three ICs? We'll tell you about that 
later. 

Only four connections are made via 
the PC board edge connector to the 
computer's motherboard: two for the 
earth or OV connection and two for 
the--12V and -12V supply rails. There 
are two 9-pin female D sockets on the 
metal mounting bracket, together with 
a 3.5mm stereo jack socket and two 
screwdriver-adjustable multi-turn vol- 
ume controls. These are set when you 
first connect the system up but after 
that they are not touched — you will 
normally set the volume by using your 
mouse and on-screen controls. 

The 9-pin D sockets are used for 
making the loudspeaker connections. 

The two enclosures each have a 5- 
inch woofer and a 1-inch tweeter. The 
enclosures are ported, to give an ex- 
tended bass response down to 50Hz. 
Each loudspeaker is connected to the 
amplifier PC board via a 4-way cable; 
two wires for the woofer and two for 
the tweeter. There are no crossover 
networks inside the loudspeaker en- 
closures since the tweeters and woof- 
ers are separately powered. 

Now let's have a look at the elec- 
tronics on the amplifier card. 

Fig.5 shows the circuit ofthe whole 
Multimedia Sound System. Both chan- 
nels are shown. If you look at the 
righthand side ofthe diagram you will 
see that each tweeter is driven by its 
own power amplifier while each 
woofer is driven by two power ampli- 
fiers in “bridge” mode. In effect, this 
doubles the power delivered to the 
woofer and makes best use of the 
power available from the 12V supply 
in the computer. 

There are several reasons for this 
unusual amplifier setup. First, the 
specified tweeter is an 8Q type and 
hasan efficiency of 94dBat 1 watt and 
1 metre (usually expressed as 94dB/ 
1W/1m). By contrast, the woofer is a 
40 type and has an efficiency of only 
86dB. In other words, the tweeter is 
twice as efficient. Therefore, we need 
to deliver four times as much power 
to the woofer as to the tweeter. This is 
why the woofer is driven in bridge 
mode. 

Using a 12V supply rail, the TDA- 
1519cantypically delivera maximum 
of 1.5 watts into an 8Q load before 
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Fig.3: frequency response of the woofer amplifier from 20Hz to kHz, Note the 
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Fig.4: power output of the woofer amplifier. Maximum power from the bridged 
amplifiers is about 9 watts before clipping. 


clipping, from each channel. This is 
what the tweeters get. In bridge mode, 
the two amplifiers in the TDA1519A 
are driven out of phase so that their 
output voltages add across the speaker. 
Under this condition, the TDA1519A 
can deliver 9 watts. 

In practice, this gives a safety mar- 
gin — we don't need to drive the woof- 
ers at a power level six times that of 


the tweeter but it is good to have a 
little in hand. 

By the way, if you come across the 
specs for the TDA1519A you will see 
that it is rated for a maximum power 
output of 22 watts in bridge mode into 
а 4Q load. However, this is for a sup- 
ply of 14.4V and a harmonic distor- 
tion level of 10% — hardly what you 
would regard as hifi specs. By com- 


parison, under our design conditions 
the chip is loafing along, using the 
regulated 12V supply in the compu- 
ter. 

That is just as well, because we 
have mounted the three TDA1519As 
on quite small heatsinks, bearing in 
mind that most of the time they will 
be delivering little or no power at all. 
And just in case the chips do get too 
hot, they are thermally protected and 
will shut down safely if the going gets 
too tough. By the way, they are also 
protected against short-circuited out- 
puts, 


Performance graphs 


The performance of the Multime- 
dia Sound System is summarised in 
the accompanying panel and we have 
included a number of graphs which 
need a little explanation. Fig.1 shows 
the power output of the tweeter drive 
amplifier and as you can see, it deliv- 
ers about 1.5 watts before clipping, at 
which point the harmonic distortion 
suddenly rises. The minimum distor- 
tion on this graph is 0.496, which is 
double what we claimed above for 
this parameter. What the graph doesn't 
show is that the distortion measured 
is mostly due to the 54kHz hash su- 
perimposed on the computer's power 
supply. This is completely inaudible 
and does not affect the sound quality; 
as stated above, the true harmonic 
distortion is less than 0.296. 

Fig.2 shows the frequency response 
of the tweeter amplifier, over the range 
from 3kHz to 50kHz. Similarly, Fig.3 
shows the frequency response of the 
woofer amplifier from 20Hz to 5kHz. 
Note the 3dB boost in the region of 
35Hz. Fig.4 shows the power output 
of the woofer amplifier and the above 
remarks about power supply hash also 
apply here. The power supply hash 
also affects the signal-to-noise ratio, 
so while we have quoted a figure of 
-65dB for the tweeter amplifier and 
-59dB for the woofer amplifier, the 
true figures are considerably better. 

In any case, there is little point in 
having signal-to-noise ratio figures 
much in excess of -60dB in a Multi- 
media sound system since the com- 
puter itself generates so much noise 
from its fan and disc drives. 

Now let's have a closer look at the 
circuit details shown in Fig.5. At the 
lefthand side of the circuit are the 
stereo inputs, at the jack socket SK1. 
These are fed via 2.2uF non-polarised 
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The amplifier board is the same size as a 
directly into a slot on the motherboard, Т! 
the +12V rails of the computer and the 0 


(NP) capacitors to the 10kQ multiturn 
trimpots, VR1 & VR2, 

Now let's talk about the left chan- 
nel only, since both channels are iden- 
tical. VR1 feeds an op amp buffer, 
IC1d, and then the signal is split into 
two paths. The first is via a bass boost 
stage involving op amp IC1a. 

This is really a high pass filter which 
gives a 3dB boost to frequencies in the 
region from 35Hz to 50Hz. 

Following the bass boost stage, the 
signal is fed to a low pass filter em- 
ploying op amp IC2d. This is a 
Linkwitz-Riley filter which rolls off 
signals above 3.5kHz and drives a volt- 
age divider comprising resistors R1 & 
R2. These are used to adjust the drive 
signal to the amplifier stage so that the 
woofer signal level can match that of 
the tweeter. The equivalent resistors 
in the right channel are R3 & R4. The 
Linkwitz-Riley filter configuration is 
used here because it gives the flattest 
response from the two speakers in the 
crossover region. 


Woofer drive 

The signal is then coupled via a 
2.2\F capacitor to the inputs of bridged 
amplifiers IC3a & IC3b, the TDA1519A. 
Note that the signal drives the non- 


typical half-size PC card and plugs 


һе edge connector makes contact with 
V line. 


inverting input of IC3a (pin 1) and the 
inverting input of IC3b (pin 9). Note 
also that pin 3 is the inverting input of 
IC3a and the non-inverting input of 
IC3b (internally connected), 

This automatically gives the condi- 
tion whereby the outputs of the two 
amplifiers are out of phase; ie, when 
the output at pin 4 is swinging posi- 
tive, the output at pin 6 is swinging 
negative. This means that the total 
voltage across the speaker is the sum 
of the two amplifier outputs. Hence 


This shot shows how the audio cables 
from a sound card are plugged into 
the power amplifier PC board. The 
two female D sockets for the four-way 
cables to the speaker boxes. 


the output power delivered to the 
speaker is about four times what it 
would be if a single amplifier was 
employed. 

As both inputs of IC3 are biased to 
the same DC potential (half the 12V 
supply), there is negligible DC voltage 
across the 40 woofer and so no large 
coupling capacitor is required. Howev- 
er, Zobel networks, consisting of a 
4.7Q resistor and 0.1НЕ, are used at 
the output of each amplifier to ensure 
stability at high frequencies. 


Tweeter drive 


Going back the buffer stage IC1d, it 
also feeds a Linkwitz-Riley high-pass 
filter based on op amp IC2a. This rolls 
off frequencies below 3.5kHz. The out- 
put of IC2a feeds one power amplifier, 
IC3a. As the output voltage at pin 4 of 
IC5a is close to +6V the tweeter must 
be AC-coupled and a 100uF electro- 
lytic capacitor is used to do this. A 
Zobel network is also connected at 
the output. 

Due to phase inversion in the filter 
(Са) at the crossover frequency, the 
tweeter polarity must be the reverse 
of the woofer. This is why the positive 
terminal of the tweeter is grounded. 

On the right channel tweeter, you 
will notice that the tweeter connec- 
tion is different. In this case, the posi- 
tive terminal is driven by the output 
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Fig.7 (right): this diagram 
shows the dimensions of the 
two heatsink brackets. 


of IC5b and the negative terminal is 
grounded. The reason for this is that 
because of the internal connection of 
the amplifier inputs at pin 3, IC5a 
must be driven via its inverting input 
at pin 9. Therefore it inverts the signal 
and the tweeter connections must 
therefore be reversed. 

This reversing of tweeter connec- 
tions is automatically taken care of by 
the PC board and so each speaker box 
is wired identically via its respective 
cable and 9-pin D connector. 

Note that С1 and IC2, the two TL074 
quad op amps, are powered from the 
=12\ rails of the computer whereas 
the power amplifiers, IC3, IC4 and 
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ALL HOLES 3mm DIAMETER 


HEATSINKS 1 OFF EAC 
MATERIAL: 20 x 12 x 3 
DIMENSIONS IN MILLIMETRES 


CH 
ALUMINIUM ANGLE 


1С5, are powered only from the +12V 
rail. The -12V rail in the computer 
cannot deliver lots of current but IC1 
and IC2 will typically draw a total of 
less than 20mA. 


PC board assembly 

Enough of how it works, lets get 
into making it work. The PC board 
assembly is reasonably straightfor- 
ward. Before mounting any compo- 
ments, check the board carefully for 
any defects such as shorted or broken 
copper tracks or undrilled holes. You 
can check the pattern against the art- 
work shown in Fig.10. 

Fig.6 shows the component layout 


DIMENSIONS IN MILLIMETERS 


HOLES:- А : 2.5 DIAMETER 
B : 4 DIAMETER 
C : 8 DIAMETER 
D : 09 SOCKET 
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Fig.9: details of the PC board mounting bracket. 


for the PC board. Fit and solder the 
wire links first and don't forget the 
two long jumpers, made from insu- 
lated hookup wire, which install on 
the copper side of the PC board. These 
connect the outputs of IC5 to the re- 
spective D sockets. Leave the link 
marked “Power” off the board for the 
moment. This is connected during the 
testing procedure. 

The next step is to fit the resistors, 
small capacitors, trimpots and 3.5mm 
jack socket. Note that the 0.1uF mono- 
lithic ceramic capacitors are used for 
supply filtering, so they are the ones 
adjacent to the 100uF electrolytics. 
The 0.1uF МКТ are specified in the 
signal parts of the circuit. 


The small electrolytic capacitors are. 
next, followed by the larger ones and 
then the female D sockets. The two 
TLO74s can be soldered in or if you 
prefer, plugged into sockets. 

The heatsinks for the power ampli- 
fiers are made from 3mm thick alu- 
minium angle, 20 x 12mm. The 
heatsink for IC5 is 30mm long and the 
one for IC4 & IC5 together is 55mm 
long. Fig.7 shows the drilling details. 

The nine leads of each TDA1591A 
need to be bent at right angles before 
soldering into the board. With each 
TDA1519A facing you and the type 
number visible, bend the leads down 
at right angles, 8mm from each IC 
body. Note: do not put any stress on 


PARTS LIST 


Amplifier PC board 

1 PC board, code 01110961, 145 
x 108mm 

1 PC-mounting bracket (see 
Fig.9) 

2 9-pin “D” females PC mounting 
socket 

2 9-р "D" male plugs 

2 9-pin “Р” backshells. 

1 3.5mm miniature PC mount 
Stereo socket 

13.5mm miniature stereo plug. 

2 14-pin IC sockets (optional) 

1 PC mounting bracket (with 
holes for D-sockets, etc) 

2 10kQ multiturn potentiometers 
Bourns 3006P (or equivalent) 


Semiconductors 

2 TL074 quad op amps (IC1 !С2) 

3 TDA1519A dual power 
amplifiers (IC3,IC4,IC5) 


Capacitors 

4 470uF 16VW electrolytic 

9 100uF 16VW electrolytic 

2 2.2uF 50VW non polarised 
(NP) electrolytic 

2 2.2uF 50VW electrolytic 

12 0.1uF 63VW MKT polyester 

7 0.14F 50VW monolithic 
ceramic 

8 .01uF 63VW MKT polyester 


Resistors (0.25W, 1%) 


2 150kQ 21.5kQ 
2 22kQ 41000 
210ко 6470 
84.7kQ 

Miscellaneous 


155mm length 20 x 12x3 
aluminium angle 

1 30mm length 20 x 12 x 3 
aluminium angle 

22 3mm x 20mm bolt 

22 3mm nut 

30 3mm flat washer 

6 2.5mm x 12mm screws 

6 2.5mm nuts 

6 2.5mm spring washer 

6 2.5mm flat washer 


3 ТОЗ mica washers 


the leads where they come out of the 
IC body. 

To avoid stressing the leads, hold 
them with long-nose pliers when 
bending each one. This done, apply a 
smear of heatsink compound to the 
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metal mounting surface of each IC 
and mount it on its heatsink — see 
Fig.8. 


Testing 

To test the amplifier board, you will 
need a power supply capable of deliv- 
ering *12V at several amps. We 
strongly suggest that you do not just 


build the amplifier board and plug it 
into your computer. If there is a fault 
on the board you could damage your 
computer's power supply. 

Three PC stakes are provided on 
the PC board for supply connections. 
They can be seen near the edge con- 
nector, on Fig.6. Connect the power 
supply to the PC stakes and then use 


The enclosures have an internal volume of only five litres but that, combined 
with a spot of low down bass boost, is enough for them to put out good bass 
down to below 50Hz. We'll describe their construction next month. 


74 SILICON CHIP 


Fig.10: check your 
PC board against 
this full size etching 
pattern before 
installing any of the 
parts. 


19601110 


your multimeter to measure voltages 
around the circuit. 

The principal voltages should be as 
follows: 

* IC1 &IC2—pins 1, 2, 3, 5, 6, 7, 8, 9, 
10, 12, 13 & 14, OV; pin 4 +12V; pin 11 
-12V. 

* IC3, IC4 & 105 — pins 2 & 5, OV; pins 
1,3, 4, 6 & 9, +6V; pin 8, floating; pin 
7, +12V. 

For some of the pins of IC1 and IC2, 
designated as OV, your multimeter may 
actually measure a few tens of milli- 
volts above or below OV. That is nor- 
mal. The current drain at this stage 
should be between 15 and 20mA, or 
thereabouts. This is the current drawn 
by IC1 and IC2. The current drain of 
the power amplifiers is negligible at 
this stage since we have not connected 
pin 8, the MUTE pin, to +12V. 

1f all the voltage checks so far are 
correct, you can now install the link 
marked "Power" on the board. This 
enables the power amplifiers. When 
power is applied the total current 
drain should be around 140-160mA, 
with no signal applied. 

Well, that is as far as we can take it 
this month. Next month. we will de- 
scribe how to build the speakers and 
give the parameters of the BassBox 
design. sc 


WATCH 


Compiled by GARRY CRATT* 


PALAPA C1 to C2M CHANGE- 
OVER: The change over from Palapa C1 
to the Palapa C2M satellite at the end of 
June has done little to solve the Tecep- 
tion problems being experienced by 
enthusiasts in Australia and New Zea- 
land. There has been virtually no change 
in the receive level of transponders of 
either polarity on the new C2 satellite, 
meaning that those wishing to receive 
this satellite in the eastern states of 
Australia will need a 3.7m dish forgood 
results, 

GORIZONT 19/27 - 96.5°E longi- 
tude: Early indications (at August 31st) 
show that this satellite was replaced on 
August 20 by Gorizont 27. This new 
satellite runs a lower power level over 
Australia, requiring users to upgrade to 
a larger dish, perhaps up to 3.7m. The 
degree of inclination of this satellite is 
much less compared to Gorizont 19. 
OPT 1 continues to be the sole source 
of programming available, on IF 
1475MHz. 

ASIASAT 2 - 100.5*E longitude: The 
two new Chinese stations reported in 
the August issue of Satellite Watch have 
now been identified as Henan TV (IF 


2113 
Circus Parade 
Bear Figurine 
by Cottage. 
Collectables 


1430MHz) and Guangdong Satellite TV 
(IF 1310MHz). In addition, MTB from 
Mongolia appears at IF 1470MHz each 
night around 7pm AEST. TVSN, other- 
wise known as "The Value Channel", 
appeared on this satellite during Au- 
gust, on IF 1485MHz, supplementing 
their service on Panamsat PAS-2. 

Meanwhile, a trickle of MPEG decod- 
ers continues to arrive in this country 
from South Africa. Available foraround 
$1600 and originally supplied for the. 
"Multichoice" pay TV service in South 
Africa, these decoders work wellonthe 
European Bouquet of channels broad- 
cast on AS2. 

GORIZONT 42 - 142.5*E longitude: 
Global TV's adult channel “21 Plus” has 
not yet commenced operations despite 
a July 1st start being advertised. Indus- 
try reports indicate that Global's con- 
tract was not in place at deadline and 
startup has hence been delayed. Mean- 
while, Filipino channel RPN (primarily 
English language programming) has a 
90-day contract to operate using the 
same transponder from 2200-1600UTC. 
daily. Broadcasts are currently in NTSC. 
Its IF is 1375MHz. 


The screen grab is 
from TVSN (The 
Value Channel), 
which appeared 
onAsiasat2 
during August on 
IF 1485MHz. 


Other broadcasters on this satellite 
continue normal operations: EM TV at 
1265MHz and Asia Music/Zee Educa- 
tion at 1470MHz. 

APSTAR 1A - 131°E longitude: 
Launched successfully on July 3rd 
aboard a Long March launch vehicle 
from China, this bird may be parked 
permanently at 131°E longitude, de- 
spite having no authorisation from the 
ITU to do so. This is a similar situation 
to the one occurring after the launch of 
Apstar 1 several years ago. 

In that instance, Apstar 1 was parked 
initially at 131°E degrees, much to the 
horror of operators of satellites at both 
132°E and 130°E. Finally, they negoti- 
ated the orbital “slot” of 138°E with 
Rimsat. It seems this time, the Chinese 
owners of the satellite plan another 
“brute force” orbital intrusion. 

OPTUS B3 - 156°E longitude: This 
satellite carries the Galaxy pay TV serv- 
ice on transponders 10 and 11 in 
MPEG2. New to market, Panasat MPEG 
IRDs can be used to receive Galaxy 
MPEG transmissions sent without con- 
ditional access, such as “The Value 
Channel” and the Galaxy “Preview” 
channel. 

PANAMSAT PAS2 - 169°E longi- 
tude: Normally inactive on K band 
other than for special events, this satel- 
lite carried the Network 7 feed from the 
Olympic gamesat Atlanta during July. С 
band activity continues as follows: 
1115MHz NHK Japan, 1183MHz CNNI, 
1405MHz The Value Channel, 1057MHz 
NBC digital service. The NBC digital 
service requires an MPEG IRD and whilst 
operating at present with no condi- 
tional access, this situation may change 
in the future. sc 
——_ 
*Garry Cratt is Managing Director of 
Av-Comm Pty Ltd, suppliers of satellite TV 
reception systems. 
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ALTRONICS COMPONENTS 


p Сш — 
Here's some excellent new kits to build and many bargain priced products and 


a components. And remember - phone or fax your order today and we'll deliver 
within 48 hours* with our Jetservice Courier Delivery. | TE 
Ё Regards, Jack O’Donnell, Managing Director Gack 076 


5 * Allow an extr 
PC Data Logger Adaptor Ki Kit 20MHz Function 


e BA Ang 39) This Pet Sampler” z 
адаа аа Е Generator Kit 
о m 

fraction of the cost of an RS-232 equipped 

DRO Kean cue ТҮССҮЗ 
Ронин 
СООНУН ОН А 
required. Sample rate ranges to 100us (100kH2). 
О 
ря 
НЫ 

cheque or money order for $5 to cover 
не 


кэз $35 


(09) 328 3487 


Great for testing 
battery in a fraction of amplifiers, 
the time taken by a clocking logic 
circuits, servicing 
(See EA Aug '96) and R&D work! 


ine 


Band Parametric Equaliser Kit | | "т "тт то мы $ 1 50 inched case, and it 


Add it to your ү Remote Control Volume Kit 
Hi-Fi, A/V or "(See SC July 96) (See EA July '96) This kit uses 
PA system! Traditional graphic an infra-red transmitter 
^ Squalisers have fixed centre and receiver and a 
frequencies and bandwidths allowing for level 
“Adjustments only. But, with this -band parame 

equaliser you can select a centre frequency in low, mid, and high 
regions, and apply cut or boost over a selectable bandwidth in 
each band. It gives you incredible flexibility to tailor the sound of 
your system exactly the way you like it Requires +15V DC supply 
(see our К 3215). Two modules are required for a stereo equaliser. 


nw S45 


Audio Frequency Analyser Kit Multimedia Amplifier f 
= Ml = Speaker Kit 4. 


(See SC Oct 96) Many of the punch & realism 
multimedia drivers included with PCs to your PC 

ог off the shelf sound card packages multimedia 
sound “tinny”. But, this multimedia 
speaker kit is just the thing for incredible 


rder L 


volume of your amp or preamp 
from anywhere within 5m line-c 

he receiver. Build it into your home-built amplifier ог 

al finish. Includes case for the remote 


system!, 


games or listening to background music on your CD-ROM (whilst doing the more mundane tasks 
on your PC). The K 2845 is the 2 x 35W amplifier kit which plugs into опе of your PCs expansion 
crossovers, speakers, ete. A slots and is connected to your sound card. The C 3210 speaker kit consists of two magnetically 
professional development shielded 57 woofers, two shielded tweeters, innabond wadding, connectors, hookup wire and 
package fora fraction of the “© = s o speaker plans. You'll have to supply the timber to build your enclosures, though! 


tostofacommerdalum consists% е v soft K 2645 Multimedia Ampliter kit BDD gm У TEAR 


quires а 4860) Blast C210 Multimedia Speaker Kit $ DD 
та НЫ tr Audio Transmitter & Receiver Kits 
ee SC Sep '96) These kits allow you to transmit audio and video 
кв $ 129 ER oe ies ыы The 
co transmitter /receiver pair which can be used 
their own for applications where audio is not required, ie 
ity cameras. The K 3862 is available as an add-on 
module to allow the transmission of audio ie for an in-house 
Add auto p ideo network. Both modules are installed in the same 
battery switching “> smart manager for an auxiliary lead acid Josures, supplied with the K 5860. Combined, these kits can 
UE 12V battery. Charges the auxiliary сей after 
to your 4x4, RV or ү 
"he main сей has been recharged. Unit 
features controlled current charging for flat 
auxiliaries and full current charging when 
terminal voltage rises above 11V. Also, th 
асаан sul battery fromm the 1 5860 Video Transmitter £ Receiver $B AED 
electrical system when the ignition is off, he sec? ocio Е Oe 


xi SB 419 


^^ Analyser! Test ampli Laer 


ONIC 


transmit a video signal on a single twisted pair and a stereo 
‘audio track on two twisted pair (eg. on W 2750 cable). 
"Transmission range is up to a whopping 1.5кт. Transmitter. 
апа receiver powered by 12V AC plugpacks (not included). 


IM 9120 12VAC Plugpack to Suit $14.50 


-ЗОО 999 007 PERTH (09) 328 1599 


Central Door д 


Multi-function key ring Locking Kit 


NEW MODEL!" Ай four 
doors wili automatically 
ited), panic and ДВ loci or untock with the 
ороп the Boot (f. operation of either of the 
actuator fitted). С front doors. 
configured to 
automatically ream it al 
Interface it to 
disarming (avoids accidental disarmi the S 5205 Car 
battery backup siren in in le Г " Alarm and lock & 
unlock the doors by 
Une f x remote control! 


ог is not opened within 


пег disable * Valet mode ca b 
itch * Automatic shunt of any defective er aly 5119 е; 


alarm is disarmed + Alarm memory indicate 50 seco моо, BBD 
тов! + Two colour LED status eim o л 


SUL 


Pocket Size Digital| Illuminated а 
Multimeter Magnifying Glass Deore Youve at keep ишп ie preventative P m 
This mini DMM has test leads [0 ``, Ideal for finding Meg It comes complete with a brush nozzleand а Som | removing dust 


tube nozzle for those hard to reach places, Measures only 2301. [from inside amps 


which are hard wired to the 
\ Н x SOW mm. Powered by 4 AA batteries (not included). CROs, TVs, ete! 


unit and slot into an integral ° 
clip on the side of the unit. A 0110 Normal 


No more lo test lends! 
NEW ЖЕЙИН» P2 


Features 35 digit display, 
auto power off, battery check | 
ond diode test function. Just f 


Resistance: 2k, 20k, 200k, 2M Vormal E acidum à temperature around x 
Rese 21k и Азюхотшунзлон SAO | temperat 


an be switche in your car, in 


sow $ d О 


Mobile Phone & Video Ч 
Camera Battery Charger 


This charger is one of the most versatile, feature packed devices 


Hie: 0- 1000 А Pocket 
Battery check: L5V and коске омм 
Q 1030 Normally $29.95 with Auto 


мон S25 Power Off! 


jour aquarium or 


Laser Pointer 


This stylish slimline laser point : 
housed in a sturdy metal a = E We have ever seen! It accepts most 
about the same seas a -e С ‘mobile phone and video camera 
untain реп "US batteries, with the appropriate 
and include 4 ань Ё adaptor (sce below) and is suitable 


i-Cd and Ni-MH type 
batteries 
Features: * LED power meter 
charge and battery status display 
*р Fast Charge mode. Unit 


ро > intense beam, 
res, guided <y travels up to 


50m! 


> AA, Mobile Phone 
peius AND Video Camera 


T memory effect. e Automatically switches to trickle Batteries! 
Алло Normal эз, Now B Ө и Б VDC 


and includes car cigarette lighter adaptor for use in your саг 
and 240AC mains plugpack adaptor * Temperature sensor for thermal 
overload shutdown * Self test function 

A fully featured 3.75 digit DMM with bargraph display. The bargraph allows * Supplied with АА charger adaptor plate 
observation of the behaviour of continuously varying variable quantities in a A 0250 Multi-function Battery Charger. 

similar fashion to analogue met h ids! Features Ша ў 1,895 м 

ТТ н : — 1 1,5950, 569 
detect of AC and DC voltage, w al overri 


and diode check function, Supplied with flexible test lea а a СЕН 
with built-in stand 0255 Motorola 8000/9000/9800 


Specifications: A 0257 Moto All Adaptors 


DC Voltage: 320mV, 32V, 32V у нан р $12». 


AC Voltage: 
DC Current: 3 


An Autoranging DMM 
ith ВАКСКАРН display 
ncludes rubber holster 


Resis 


91072 Normally $99, NOW 


1-800 999 007 PERTH (09) 328 1599 


OVERNIGHT DELIVERY 


лп) high. Overall depth 2 
o international racking specifications both, 


Featares: e Natural 
Hat role sre eque bottom steel cover 
pute, al wit variable DG ps 
d symmetry. О lied in Flat Pack Form - Easily assem 
y is adj CatNo. Unit Height Internal This 
anges. The unit also MHz bandit enc Height (mm) Height (mm) Normally Мо ЩО 
counter with external BNC counter input а а 3s POM for buclding Ampli 
пош н ог building Amplifiers, 
91560 Was $495, now S445 нэш 2 БЕШ Pre-Amps, Power Supplies, 
Q 0175 CRO Probe to Suit $39.95 ums з Rie Switch Panels etc. 


The Powerhouse 600W & 1200W inverters 


© Altronics. These Power Inverters will operate many of your 240V appliances from a 
heavy duty 12 or 24V battery. 

Utilising a new, uftra-stable Motorola 6SHCOS microprocessor based control circuit, the 
latest MOSFET ontput stage ин toroidal transformer these inverters are efficient and 


on Professional Rack 


Panels 


" Rack P 


Ideal for professional looking switch panel 


nels, or simply to fill in blank spaces in a 
m die extruded aluminium, all these 

standards, All 

rength and rigidity of the panel. 


gral ribs on the rear for extra 


capable of delivering kigh surge currents ees nie ae 
The Powerhouse has been designed not only for GENG Ара и Thi 
eight (mm) Finish Normally Month 
rugged operation but for ease of construction; two ium m ee ndis 
PCB's hold all the circuitry. Kits include fully A Mg o i UD 
drilled, pre-punched chassis complete with silk HSH2 20 88 RawAluminium $1695 $13. 
screened front panel. Suitable for camping, boating, нәз 3U 132 Raw Aluminium $2295 $18 
HSDi 10 4i Natural Anodised $1695 — S13 


fishing, mining, farming, remote settlements etc. 600 
‘watt and 1200 watt models available. 


Ls S535 
K 6777 12V Input, 600W Fully Built and Tested Version е Жүз 
a mta re ee $699 нав шо н шамы 


K 6796 12V Input, 1200W Kit Vers 
erm ү Input Lao kit Veron $ ӨӨ 
K 6797 12V Input, 600W Fully Built and Tested Version 

K 6799 24V Input, OW ЕШ Bland Tested Version D D D D 


Natural Anodised $19.95 — S15 
Natural Anodised 52595 $20 
Black Anodised $1795 514 
lack Anodised 520.95 $16 
52795 822 


нт 


Місгоп Soldering . Station = 

Electronic Temperature 7 Gs: AJ ЭА aM. p $50! 

Controlled Soldering Station bai AN 'eatures ceramic element 
trolled Soldering Stati T ч 


The ultimate in controlled temperature hand W with embedded 
soldering for hobbyist and professional applications, NS thermocouple for ultra-fast 
Features * Huge 60 watt heavy duty element * Dial up edi vectra deal for the 
temperature control with =1°C stability at idle 

* Temperature range 250°C to 450°C * Ceramic 
heater element with embedded thermocouple for 
ultra-fast heat recovery = Zero voltage switching 


т onr amplifier Hr. 


sions (mm) Thermal Resistance Ea 


power sup) 


о voltage spes at ip » Lowe volage Mele arse сиу $15” dummy loads etc 
element for added safety = Built in sponge tray е м 820 

‘with tip cleaning sponge * Full range of replacement К, 

long-life tips available = CMOS-safe grounded tip Hos ген» “сли $24" 

T241 Normally 3179, Now @ 1 229 ud р услу $235 


All orders of 10kgs 
ог more must travel Express 
эзе allow up to 7 day 


74 Roe St. Perth WA. 6000 
TE Phone (09) 328 Fax (8) tn un 
MAIL ORDERS C/- P.O. Box 8350 
PRR FNS PIENE | Pet Business Centre WA ен 


0 to 10kgs. 
As 
every other 


for delivery 


$4.00 to 500gms, $5.50 500gms-1 kg 
$8.00 1kg-5kg. Where po 
despatch via Australia Post. Allow approx 9 days from day you post order tc 


ble we process your order the day received a 


eur] Jop4c 


when you receive goods. 

Up to 3kg is $9.50, 3kg to 5kg is $16.00—We will proc 
your order the day received (if placed before 2.00PM WST) and despatched 
delivery the next day. Country areas please allow an additional 2. 


> COUNTRY ‘COUNTRY 
ALBANY BP Electron BALLARAT 

Micro Electronics BENDIGO 
BUNBURY Micro Electronics SHEPPARTON Andrew С 
BUSSELTON Mark's Musi CITY 


ESPERANCE Esperance Comm. 
KALGOORLIE Golden Mile Electronics 
ROCKINGHAM TV Joe's 


NEWSTEAD 
WEST END 


-CITY WOODRIDGE 
All Electronic Comp. COUNTRY 
TECSe GLADSTONE С 
CHELTENHAM Talking Electronics MAROOCHYDORE - 74) ЗЕЕ, 
CLAYTON TECS e TOWNSVILLE — Sclxe 


COFFS HARBOURC. 
NEWCASTLE Ni 
WARNERS BAY 

WOLLONGONG N 


CROYDON 
FOOTSCRAY 
PRESTON 


1858 856 (60) 


HOBART c 


Preston Electroni LAUNCESTON С 


Dick Smith Electronics opens 
new PowerHouse retail store 


Dick Smith Electronics has opened a vast 
new electronics retail store in Bankstown, 
Sydney. It is six to eight times larger than 
the average DSE store, with a floor space 
of 2000 square metres. 


Since it represents a new concept 
for Dick Smith Electronics, ithas been 
named the “PowerHouse”. It has been 
designed to focus on the convergence 
of electronics technology. 

Not only does the new store devote 
a much larger area to conventional 
electronics parts and semiconductors, 
the PowerHouse store has a much 
wider range of products than ever be- 
fore. As well as a large area devoted to 
computers and software, printers, 
multimedia sound systems and other 
peripherals, it has a large display of 
TV sets, a car radio and amplifier dis- 
play and a range of camcorders, each 
working with a standard monitor. This 
camcorder display alone is better than 
virtually any electronics retailer in 
Australia. 

There is also an amateur radio 
shack, a hifi sound lounge, a theatre 
surround sound lounge, and a Telstra 


kiosk selling mobile phones and other 
services such as Easycall and Foxtel. 
You can have mobile hands-free kits 
and car radios fitted at the store as 
well. 

For those curious about the Internet 
and the World Wide Web, there is an 
Internet bar with several machines 
permanently connected. And if you 
are upgrading your computer with 
memory, drives or new cards, there is 
an on-site technical service centre 
where this can be done while you 
wait. 

The PowerHouse will also have 
regular clinics for electronics enthu- 
siasts and this will demonstrate the 
building of current kits and also trou- 
ble-shoot kits which have been built 
by customers. This could be a great 
service to constructors. 

A really impressive aspect of the 
PowerHouse is the large number of 


working product displays. For exam- 
ple, they have a large selection of 
multimedia sound systems, all of 
which can be demonstrated and se- 
lected by a touch screen, 

Anything else? Well, they have a 
large range of audio CDs in stock and 
a big range of printer consumables 


Design low frequency loudspeaker enclosures 
fast and accurately with BassBox® software. 
Uses both Thiele-Small and Electro-Mechanical 
Parameters with equal ease. Includes X. Over 
2.03 passive crossover design program. 


$299.00 


Plus $6.00 postage. 
Pay by cheque, Bankcard, Mastercard, Visacard. 
EARTHQUAKE AUDIO 
РН: (02) 9948 3771 FAX: (02) 9948 8040 
PO BOX 226 BALGOWLAH NSW 2093 
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AUDIO 
RANSFORMERS 


Manufactured in Australia 
Comprehensive data available 
Harbuch Electronics Pty Ltd 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 476-5854 Fx (02) 476-3231 


such as paper and ribbons. We visited 
the PowerHouse just after it had 
opened and it was difficult to com- 
prehend the range and scale of prod- 
ucts on display. It is certain to estab- 
lish a benchmark for all electronics 
retailing in Australia. 

Dick Smith Electronics’ Power- 
House is located at the Christies Home 


KITS-R-US 


PO Box 314 Blackwood SA 5051 Ph 018 806794 


TRANSMITTER KITS 


‘+ FMTX $49: a simple to bull 2.5 wat free running CO level input, FM band runs from 12-24VDC. 
Fli-Band XTAL locked on ТООМНЕ CO level input 3 


+ FMTX28 $49: tne beet tansmiter on tne market, 
stage design, very stable up to SOMW AF output 


АА doll stereo encodar for usa on either o our transmitters. ТА. lockad. 


* FMTXS $99: both FMTXZA & ЕМТХ2В on ane PCE 


Centre, Cnr Chapel St & Canterbury 
Road, Bankstown, NSW 2200. It is 
open seven days a week. 


800V Mosfets have 
low on-resistance 


IXYS Corporation have expanded 
their line of power Mosfets with the 
introduction of five new high voltage 
devices. They have a minimum block- 
ing voltage (BVdss) of 800V and are 
fabricated using the company's HiPer- 
FET process. This process guarantees 
a high avalanche energy rating and a 
fasterswitching intrinsic rectifier, pro- 
viding higher reliability while reduc- 
ing component cost in power switch- 
ing circuits. 

The new devices range in current 
from 8A to 27A and offer some of the 
industry's lowest on-resistance and 
highest current ratings in their respec- 
tive packages. For example, the 15A. 
IXFH15N80 offers the industry's low- 
est Rds(on) in a TO-247 package at 
0.62. 

For further information, contact 
GEC Electronics Division, Unit 1, 38 
South St, Rydalmere 2116. Phone (02) 
9638 1888; fax (02) 9638 1798. 


Portable data acquisition system 


National Instruments 
has announced a high- 
resolution, portable data 
acquisition box that com- 


Meters for light & 
colour measurements 


Emona Instruments now has avail- 
able the Tektronix LumaColor photo- 
meters. 

Two photometers and their eight 
interchangeable heads form the Tek- 
LumaColor family. Each head trans- 
forms the handheld into a different 
precision photometer, radiometer or 
colorimeter. Each combination auto- 
matically displays the appropriate 
units on a large, backlit LCD screen. 

Designed for on-site as well as pro- 
duction use, the TekLumaColors are 
manufactured with a rugged exterior 
to protect them from shock and vibra- 
tion. They can operate for 30 hours on 
a 9V battery or connect to an optional 
AC power supply. An RS-232 port 
allows the user to automate testing 
and data recording. 

The J18 TekLumaColorllis designed 
primarily for testing, calibrating and 
adjusting colour displays. With Its 
J1810 chromaticity head, the Tek- 
LumaColor II updates colour and com- 
parison readings twice each second. 
The unit stores 10 reference settings 
and is calibrated at D6500 for accu- 


+ FMTXTO $598: а complete FMTXS bult and tested, enclosed in a quality case with plugpack. DIN input 
conector for audio and a V/2mtr internal antenna, also availble in 10 rack mount wh balanced cannon. 
input sockets, dual VU meter and BNC RF $1298, deal for cable FM or broadcast transmission over 
distances of up o 300 mtrs, Le drive-in theatres, sports arenas football rounds up to SOmW RF out 

+ FMTX10B $2590: same as rack mount version but also includes dual SCA coder wth 67 & S2kHz 
subcarriers, 

AUDIO 

+ DIGI-125 Audio Power Amp: this has been the most popular kit of all ime with some 24,000 PCBs being 
sold since 1987. Easy to build, smali in size; high power, clever design, uses KISS principia. Manufacturing 
rights avaliable with full technical support and РОВ CAD artwork avalabl to companies for a small royalty 
200 Watt КИ $29, PCB опу $4 95. 

* AEM 35 Watt Single Chip Audio Power Amp $19.95: this is an ideal amp tor the beginner to construct: 
uses an LM1875 chip and a few parts on а 1 inch square PCB. 

+ Low Distortion Balanced Line Audio Oscilator Kit $69: designed to pump out line up ene around studio 

‘complexes at 40092 or any other audio frequency you wish to us. Maximum output +2148m. 

+ МОНО Audio ОА Amp Kit 15 spits: $6 

< Universal ALUN Balanced Line Converter Kit $60: converts what you have to what you want unbalanced 

to balanced ог vice versa. Adjustable gain. Stereo 

COMPUTERS 

+ Max O Card for Pos Kit $169: originaly published in Slicon Chip, this sa real low cost way to interface 
tothe outside word from your PC, 7 relays, 8 TTL input, ADC & DAC, stepper motor drve/open collector 
1 amp outputs. Sample software in basic supplied on disk 

+ IBM PG 8255 24 Line VO Card Kit$69, PCB $39 described in ЕТ, this board is easy to construct with only 
etis and double sided plated trough e PCB. Any of e 24 ines can De ued as an input or output 
ооа value 

+ Professional 19" Rack Mount PC Case: $999. 

« Al-I-One 48GSLC-33 CPU Board $799: includes dual sail, games, printer Порру & IDE hard disk drive 
interface, up to АМЫ RAM 1/2 size card 

= PC104 486516 CPU Board wit 2Mb RAM included: 2 seil, printer, floppy & IDE hard disk $999; VGA 
PC104 card $399, 

KIT WARRANTY – CHECK THIS OUT!!! 

t your Kt does not work, provided good workmanship has been applied in assembly 
have been correctly assembled, we wil repair your kit FREE И returned within 14 days of purchase. Your 
опу cost is postage both ways. Now, thats a WARRANTY! 


NITS-R-US sel the entire range cf designs by Graham 
‘with the previous distributor, PC Computers. m Adelaide. All products can be purchased а 
Bankcard by phone and shipped overnight Ма Austraia EXPRESS POST far S 80 рег order. You cans 
tthe designer Mon-Fri direct from &-7om or pace orders 24 ours а day on: PH 018 80 6794; FAX 8 
E 


icher. Tha designar has not tandad hie ag 
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municates through the 
parallel port with PC com- 
patible computers. 

The DAQPad-MIO- 
16XE-50 features a 16-bit 
ADC with a 20ks/s sam- 
pling rate, 16 single-ended or eight differential in- 
puts and enhanced timing and triggering capabili- 
ties, programmable gain up to 100, two 12-bit DACs 
with voltage outputs, one constant current source 
for powering resistance temperature detectors 
(RTDs), eight lines of TTL-compatible I/O and two 
24-bit up/down counter/timers for timing I/O. 

The unit is compatible with the Enhanced Paral- 
lel Port (EPP) standard defined by IEEE 1284 as well 
as the original Centronics or standard parallel ports 
(SPP). As well, it has a second parallel port connec- 
tor for a pass-through connection to a printer. 

Power comes from an AC plugpack, an optional 
BP-1 rechargeable battery pack or any 9-42VDC 
source. For more information, contact National In- 
struments Australia, PO Box 466, Ringwood Vic 
3134. Phone (03) 9879 5166; fax (03) 9879 6277. 


rate white light readings. It 
offers RS-232 control, analog 
output capabilities and RGB 
bargraphs for easy calibration. 

For applications where real- 
time colour isn’t critical, the 
J17 TekLumaColor is a unit 
that shares many of the fami- 
ly's features, including auto- 
range, auto-zero, hold, colour 
coordinate conversions and 
US to metric conversions. 

The family of eight heads 
provides measurements for 
luminance, illuminance, chro- 
maticity, irradiance, luminous 
intensity and radiant inten- 
sity. Measurement applica- 
tions range through CRT dis- 
plays, flat panel and projec- 
tion displays, photographic 
equipment, infrared LEDs and 
lasers and coloured LEDs. 

For more information, con- 
tact Emona Instruments on 
(02) 9519 3933 or fax on (02) 
9550 1378. 


PC board 
touch-up pen 

Now available is a range of marker 
pens intended for touching up PC 
boards before they are etched. Avail- 
able in blue or red, the ink resists 
etchants such as ferric chloride and 
ammoniated alkali (eg, ammonium 
persulphate). Ink marks can be erased 
with a cloth or Q-tip moistened with 
napthas or chlorinated solvents. 

For further information, contact 
Australian Warehouse Solutions Pty 
Ltd, PO Box 146, Roseville 2069. 
Phone (02) 9417 7550; fax (02) 9417 
7953. 


GW Instruments is one of only 2 Taiwanese manufacturers of 


test and measuring instruments to be certified to the 1509002 
Quality Standard. This certification is your guarantee of a quality, 
yet most affordable 50MHz, 2CH scope available. 


Features of the GW GOS-653 Oscilloscope include: 


» 50MHz, 2 Channels 


» Maximum Sensitivity of. 1mV/DIV 


» Auto Trigger Level Lock uses a special pk-pk detector 

» Alternate Trigger Mode to trigger asynchronous signals 

» Variable Hold-Off ensures easy viewing of complex signals 
» DC Trigger coupling for viewing low frequency signals 

» Signal delay line to display leading edge 

» 12kV acceleration Voltage for bright display 


» Channel 1 signal output can be connected to other instruments 
* Price quoted includes probes and excludes sales tax 


Stop and direction 
arrow kits for cars 


Oatley Electronics has two simple 
kits for cars. One is a Stop sign while 
the other is a direction arrow, both 
made using an array of high intensity 
LEDs on a PC board. These are 
connected in parallel with the brake 
and direction indicator lamps of your 
car and would normally be mounted 
inside the rear window. 

The complete Stop sign kit is $30 
while the direction arrow kits are $15 


each. For further information, contact 
Oatley Electronics, PO Box 89, Oatley, 
NSW 2223. Phone (02) 9579 4985; fax 


(02) 9570 7910. sc 
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RADIO CONTROL 


BY BOB YOUNG 


Multi-channel radio control 
transmitter; Pt.8 


This month we will deal with the more 
complex programming functions which 
can be provided in this very advanced 


R/C transmitter. 


But first, let's get this month's 
grizzles, whinges and additions out of 
the way. In Pt.6 (July, 1996), which 
dealt with the construction ofthe trans- 
mitter case, Fig.2 showed the wir- 
ing arrangements for the various 
control elements. In this draw- 
ing set, mention is made of the 
connecting cable for these func- 
tions being a blue/white/blue 3- 
core ribbon cable. 

As these leads are intended 
for reversing, the blue/white/ 
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blue was to indicate that polarity was 
not important on these connectors. 
The b/w/b also matched the transmit- 
ter interior which is all in blue and 
white and it added to the internal 
appearance. The cable was ordered 
weeks before that article was written 
and the order clearly stated blue/ 
white/blue. 

Months passed and still no cable. 
The July issue came out, still no ca- 
ble. Finally, the big day arrived. The 
delivery docket stated b/w/b, the 
invoice stated b/w/b but it 

appears the production 
people decided that 
red/white/blue 
would look 
much better. 
As I was 
desperate for 
cable by this 
timeIhadno 
alternative 
but to use 


the r/w/b ribbon and to my amaze- 
ment, the production people were ab- 
solutely correct. The finished trans- 
mitter did look much better, especially 
since I had increased the cable length 
after looking at the July issue photos. 
The leads now run neatly around the 
sides of the case. 

From now on, all leads will be red/ 
white/blue as dictated by the cable 
manufacturers. This has one advan- 
tage in that it removes the need to 
paint a dot on one side of the connec- 
tor (recommended in the July issue), 
as it is now very easy to determine 
visually if the lead is normal or re- 
versed. 

All jokes aside, this business of qual- 
ity control is driving me nearly in- 
sane. Almost without exception, every 
major component has been returned 
due to lack of quality or correctness. 
My heart is in my mouth every time I 
openanew batch of components. From 
powder coating to pots, I have sent 
back more components than I have 
accepted. Under these conditions, de- 
livery promises mean nothing, and 
even now I am still struggling to get 
the project running smoothly with re- 
gards to deliveries. However, I digress. 

The wiring in those July photos 
looked totally disorganised. By in- 
creasing the lead length, it is now 
possible to run the leads right around. 

the outside of the case (see photo). 

This was mentioned in the July 

issue but not highlighted. The 

lengths shown in Fig.2 of the July 
issue were the corrected, longer val- 
ues. 


The addition of the frequency interlock key, as 
described in the text, eliminates the possibility of two 
transmitters operating on the same channel. 


Another nice touch added to the 
Kits is the inclusion of self-adhesive 
cable clamps which stick to the case 
sides and secure all the cables neatly. 

These are made out of the large 
headed split-pin type paper clips, 
available at any stationers. The legs 
are clipped in length and covered in 
heatshrink and the heads stuck to the 
case side with double-sided foam tape. 
They sit flat against the wall, can hold 
a large number of cables and are dead 
easy to open and close, in order to add 
and remove cables; in other words, 
the ideal cable clamp. 

Also, since the July issue, I have 
found a source of components for 
crimp connectors which allows me to 


The view inside the case from the rear. Т 


3.5mm JACK SCREWED INTO 
"HOLE DRILLED IN KEY 


interlock key, developed by the Author, cuts off the 
tter while it is plugged into the charging socket. 
er is in use, the key is removed and hangs on a key 


crimp my own leads. These feature a 
housing similar in size to the Futaba 
servo connector housing but less the 
polarising flange. These are fitted with 
high contact pressure, gold-plated 
pins. All kits will henceforth use these 
connectors which will be pre-crimped. 

These connectors are of a higher 
quality and are less fiddly to assemble 
than the original solder connectors, 
They also have one large flat face 
which is ideal fora self-adhesive num- 
bering label. 

A sheet of self-adhesive numbers is 
now included in all kits as an aid in 
identifying the leads. The following 
list gives the lead numbers in produc- 
tion transmitters: 


he operating channel is set by the 


plug-in crystal near the centre top of the photo. The interconnecting wiring is 


now laid around the perimeter of the case for a much neater appearance. 


- Throttle pot 

. Aileron pot 

- Elevator pot 

. Rudder pot 

- Switch 1 (outside left) 
. Aux 1 pot (left) 

- Switch 2 (inside left) 

- Switch 3 (inside right) 
. Aux 2. Pot (right) 

10. Switch 4 (outside right) 

Please note that these numbers are 
not meant to correspond with those 
given in the channel allocation table 
in the August issue. 

As Ihave no idea which switch you 
will use for what application, I cannot 
possibly match these numbers to the 
channels. They are only a guide to 
identifying the leads. 


© ф зз фоль оюк 


Frequency interlock 


There is one correction for the Au- 
gust article. It stated that the charge 
plug must be a 2.5mm non-shorting 
jack. This should read “3.5mm non- 
shorting”. In the kit will be found two 
3.5mm jack plugs. One is for the 
charger while the other should be fit- 
ted to the frequency key as shown in 
Fig.1. This plug/key combination 
forms the basis of the Silvertone Fre- 
quency Interlock system, 

Under the rules of operation for the 
Silvertone Keyboard frequency con- 
trol system, each transmitter has its 
own individual key which is inserted 
into the Keyboard to reserve the fre- 
quency and bandwidth required for 
the transmitter. 

The only person allowed to insert 
or remove a key in order to reserve a 
frequency is the operator of the trans- 
mitter on that frequency. Thus, the 
logical position for the key at all other 
times is for it to be plugged into the 
transmitter, thereby rendering it inop- 
erative. 

The plug/key combination performs 
this function. When it is inserted into 


ч 


With the back of the case on, the 
channel-setting crystal is instantly 
obvious. Only one transmitter may 
use this channel, for obvious reasons. 
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Fig.2 (left): detail of the 
mixing inputs and 
outputs. Any channel 
may be mixed with any 
other and multiple 
mixes are possible. 
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Fig.3: this diagram shows how the various micro-shunts (shorting 
links) must be placed across TB10 if the configuration module is 


not used, 


the charge socket located on the bot- 
tom right of the transmitter control 
panel, the +9,6V line is open circuited, 
thereby rendering the transmitter in- 
operable even if the switch is left on. 

When the operator wishes to switch 
on, he takes his transmitter to the 
Keyboard and checks to see if his fre- 
quency is clear. If it is, he then re- 
moves his key from the charge socket 
and inserts it into the Keyboard. Thus, 
we now have a true frequency inter- 
lock system. If the key is in the Key- 
board, the transmitter is cleared for 
transmission. At all other times, the 
key is in the charge/interlock socket 
on the transmitter so that the latter is 
inoperative. 

Bingo, no more inadvertent shoot 
downs by transmitters accidentally left 
on in the transmitter pound! 

There is an interesting sidelight to 
this story, When Silvertone invented 
and patented this system in 1969, the 
importers went berserk for the simple 
reason they would have had to pay a 
royalty on every transmitter sold in 
this country, had the system been offi- 
cially adopted in Australia. 

They kept the system out of official 
use with a particularly vindictive cam- 
paign until about two years after the 
patent had expired. Then the very peo- 
ple who so vehemently campaigned 
against the system were the very first 
to start manufacturing and selling it 
when the coast was clear. 

Today the system is known as the 
Australian National Frequency Con- 
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trol System and is approved for use by 
the MAAA at all national contests, 
although the frequency interlock as- 
pect of the system is never mentioned. 

However, every Silvertone transmit- 
ter produced since 1969 has featured 
frequency interlock. 


Simple mixing programming 

This explanation will concentrate 
on the basic principles involved rather 
than covering every possible combi- 
nation of mixing. Once the principles 
have been mastered, the rest falls into 
place quite easily. 

Four simple mixers are built into 
the standard Mk.22 encoder module. 
Two are inverting and two are non- 
inverting. These are located at the top 
righthand corner of the module and 
consist of a quad op-amp IC (LM324), 
four mix volume pots, and a double 
row 8-pin header plug. Fig.2 shows 
these controls in detail. 

In radio control parlance, a mixer is 
essentially a variable gain buffer am- 


2-PIN 
SOCKET 
BLUE 
WHITE 
2-PIN 
SOCKET 


plifier, necessary to prevent reverse 
mixing when the channel inputs and 
outputs are connected together. 

Thus, a mixing amplifier is neces- 
sary for each mixing function. The 
input of the mixer is connected to the 
output of the control channel and the 
output of the mixer is connected to 
the input of the mixed channel. If you 
are confused by this explanation, you 
may like to refer back to the article on 
mixing in the December 1995 issue. 

Mixers 1 & 2 are inverting while 
mixers 3 & 4 are non-inverting. A non- 
inverting mixer will give the same 
direction ofrotation in the mixed chan- 
nel as the primary control channel, 
An inverting mixer will give the op- 
posite (reverse) direction of rotation 
in the mixed channel to the primary. 

Any channel may be mixed with 
any other channel and multiple chan- 
nel mixing is possible. Referring to 
Fig.3 (repeated from page 73 of the 
August 1996 issue), the pins num- 
bered 1-8 carry all control input data to 
multiplexer IC5, including dual rate 
switching. The pins identified by let- 
ters are the outputs from the control 
stick potentiometers via the gain con- 
trol pot wipers (see the circuit dia- 
gram in March 1996) and are used in 
certain complex mixing functions. 
When discussing mixing, the primary 
control channel from which the mix 
data is to be derived is considered to 
be the output channel, 

The mixer inputs and outputs may 
be found on the Mix Input/Output 
connectors TB27 and TB28, located at 
the extreme top right corner of the 
encoder module. Fig.2 shows these 
inputs and outputs in detail. 

Note that there are four pins for 
each mixer: an input, an output and 
two for the mix IN/OUT switch. Fig.4 
shows the details of the mixing patch 
cord used to connect the mixer in- 
puts/outputs to the pins on TB10. 

One patch cord is required for each 
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Fig 4: the mixing patch cord used to connect the mixer inputs/outputs to 
the pins on TB10. One patch cord is required for each mixing function. 


mixing function. The 2-wire, 2-pin 
socket connects to the appropriate 
mixer input/output pair with blue to 
mix/in and white to mix/out. The split 
leads go to TB10. The blue 2-pin con- 
nector is connected to the primary 
control (channel output) and the white 
2-pin connector to the mixed channel 
(channel input). 

Two pins of the 3-pin socket on any 
toggle switch are connected to the 
switch pin pair. This provides front 
panel switching for mix in/out. The 
sense of the toggle switch (UP/OFF) is 
determined by which two pins are used 
(centre/left, centre/right). If remote 
switching of the mixer is not required, 
then the toggle switch may be replaced 
with amicro-shunt across the two pins. 
One switch or micro-shunt is required 
for each mixing function. 


Servo throw 


That completes the description of 
the basic components in the mixing 
circuits. Before proceeding any fur- 
ther, there is a very important point to 
bear in mind when setting up mixing 
functions, Each mixer input has an 
additive effect on servo throw and 
this must be taken into account when 
setting mix ratios. Failure to observe 
this may result in the servo being 
driven into its internal end stops with 
attendant gear damage. 

The Mk.22 has automatic compen- 
sation built in but it is still possible to 
drive the servo into over-travel if the 
mix ratios are set too high. Therefore, 
be sure to check the final servo travel 
with the full extremes of mixing ap- 
plied, as servo travel varies with the 
brand of servo used. 

To illustrate the point being made 
in the above warning, let us examine 
the mixing process for a delta aircraft 
featuring elevons (Delta mix). Such an 
aircraft uses two control surfaces, one 
on each wing, and each control surface 
performs two functions: aileron and 
elevator control — hence the name 
“elevon”. Fig.5 shows the control se- 
quence in detail. 

To bank such an aircraft, one con- 
trol surface goes up and the other goes 
down, thereby imparting a rolling 
motion to the aircraft. To raise or lower 
the nose (pitch control), both control 
surfaces go up or down, respectively. 

Complications arise when one wants 
to bank and climb at the same time. If 
full throw on the aileron servo gives 
the desired rate of roll, what happens 


NEUTRAL 


LEFT ROLL 


UP ELEVATOR 


FULL LEFT ROLL, FULL UP ELEVATOR 
VIEW FROM REAR OF MODEL 


Fig. 5: the control sequence for each of a variety of movements in an 
aircraft fitted with elevons. Elevon controls are very complex to set up 
correctly. Step-by-step instructions are included in the text. 


when we then apply full up elevator 
to impart a climbing motion to the 
aircraft? 

If we are turning left, then some 
“up” mixed into the right elevon (which 
is down їп а left roll) is easily accom- 
modated. However, there is no more 
travel available in the left servo which 
is already full up. 

To apply an additional pulse width 
variation will only drive the servo 
hard into the end stops and possibly 
strip the gears. Therefore, the controls 
must be mechanically arranged so that 
50% differential servo travel (one up, 
one down) gives the maximum rate of 


roll and 50% common servo travel 
(both up orboth down) gives the maxi- 
mum pitch angle. 

If this is done, then we may apply 
full pitch and roll commands simulta- 
neously. Oddly enough, at this point 
only one servo actually moves and it 
goes to full travel. The two commands 
on the opposing servo cancel each 
other out and the servo remains in 
neutral. Elevon controls are very com- 
plex to set up correctly, especially 
when you start to considor the reflex 
and unequal differential angles which 
must be taken into account for the 
correct aerodynamic conditions re- 
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Fig. 6: this revised diagram shows the configuration module socket (TB10) in the centre of the encoder PC 


board. This socket was inadvertently left off the diagram published on page 73 of the August 1996 issue. 


quired by “tail-less” aircraft. 

So let us move towards this com- 
plex programming task cautiously and 
one step at a time. 


Simple 2-channel mixing 

Such applications as Coupled Ai- 
leron/Rudder, Flap with elevator com- 
pensation and Main Rotor/Tail Rotor 
mixing all come under the heading of 
simple mixing applications and may 
be accomplished with the use of the 
simple programming patch cord and 
the on-board mixers. Dedicated, com- 
plex mixing utilises the configuration 
module and these mixing functions 
will form the basis of later articles. 


Coupled aileron/rudder 


with dual rate mixing 

In this program mode, the Aileron 
and Rudder controls will be coupled 
with an adjustable ratio of mix which 
will change proportionally to the dual 
rate ratio. 

To program for coupled Aileron/ 
Rudder, we are going to take some 
output from the Aileron channel and 
feed it into the input of the Rudder 
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channel via one of the on-board mix- 
ers and the mix select connectors TB27 
and TB28. Both the output and input 
programming pins are located on 
TB10, the configuration port connec- 
tor (Fig.3). 

At this point, it is necessary to 
establish whether an inverting or non- 
inverting mixer is required for your 
application. Such details as the direc- 
tion of rotation of the servos and the 
placement of the control linkages will 
all play a part here. 

If the complexity of working it out 
in your head proves too much, just 
whack the 2-pin connector onto a non- 
inverting mixer and if the rudder 
moves the wrong way, plonk it onto 
an inverting mixer; very scientific! 
The procedure is as follows: 

(1). Replace the micro-shunt from pin 
2 of TB10 with the Blue socket. Next 
remove the micro-shunt from the rud- 
der input on TB10 (pin 4) and replace 
it with the White socket. 

(2). Connect the 2-pin socket of the 
patch cord to the appropriate MIX IN- 
PUT/OUTPUT connectors on TB27 and 
TB28, with the Blue lead to "IN" and 


A close-up view of the frequency interlock key. It plugs into the charging socket 
on the transmitter when the latter is not being used. 


the White to “OUT”. 
(3). Ifremote switching ofMIX IN/OUT 
is required, connect two pins of the 
appropriate toggle switch to the 
“Switch” pin pair, checking the sense 
of operation as you go. If permanent 
mixing is required then place a micro- 
shunt across the “switch” pin pair. 
(4). Adjust the dual rate ratio using the 
Aileron channel ATV potentiometer 
in the usual manner and set the ratio 
of mix using the mix control pot asso- 
ciated with the mixer you have cho- 
sen. 

You are now programmed for Cou- 
pled Aileron/Rudder with dual rate 
mixing. 


Coupled aileron/rudder 
without dual rate mixing 

In some cases, it may be desirable to 
change the dual rate without chang- 
ing the mix ratio. In this case, replace 
Steps 2 and 5 in the above with the 
following: 
(2). Connect one pin ofthe Blue socket 
to pin A on TB10, leaving the other to 
float free. Next, replace the micro- 
shunt on pin 4 with the White socket. 
(5). Set the ratio of mix using the 
appropriate mixer potentiometer. 

Having mastered the basics of sim- 
plemixing, and itreally is simple once 
you get the hang of it, the same princi- 
ples apply to all 24 channels in the 
Mk.22 transmitter. Any channel can 
be mixed with any other channel and 
even multiple channel mixing is pos- 
sible using the samo principles. 

Letusnow lookatthemore complex 
task of programming for elevons. In 
this application we begin to confront 


the concept of channel allocation 
which really is at the heart of complex 
mixing. 

Referring back to our earlier discus- 
sion on elevons and comparing it now 
with the channel allocation table, we 
find that there are no Aileron or Eleva- 
tor channels, at least in the sense that 
we normally understand them, 

Instead, we are confronted with a 
left elevon servo and a tight elevon 
servo, both of which respond to Ai- 
leron and Elevator commands. 

Where do we go from here? We still 
have an Aileron stick on the transmit- 
ter as well as an Elevator stick. If we 
allocate one to left Elevon and the 
other to right Elevon, I hate to think 
what would happen. I do not think 
humans would be too good at manu- 
ally mixing these controls. 

The answer is quite simple really. 
We will use cross-coupled simple mix- 
ing in which we will mix channel 2 
into channel 3 and channel 3 into 
channel 2. We will also allocate the 
Aileron control stick to Channel 2 and 
the Elevator Control stick to channel 
3. Thus, the Aileron stick reverts to its 
normal action, as does the Elevator 
stick, 

So the programming sequence for 
servos of the same rotation is as fol- 
lows: 

(1). Set both the channel 2 and chan- 
nel 3 vary/normal headers to the vary 
position. 

(2). Take two patch cords and connect 
one to an inverting mixer and the other 
to a non-inverting mixer on TB27 and 
TB28. 

(3). Connect the Blue lead from the 
non-inverting mixer to pin E on TB10 
and the Blue lead from the inverting 
mixer to pin A on TB10. 

(4). Remove the micro-shunts from 
TB10 pins 2 & 3 and replace them 
with the White socket from the non- 
inverting mixer to pin 2 and the White 
socket from the inverting mixer to pin 
3. 
(5). Fit micro-shunts to the appropri- 
ate “switch” positions on TB27 and 
ТВ28. 

(6). Use both channel 2 and 3 ATV 
pots and both mixer volume pots to 
achieve perfect balance between the 
movement on both servos. 

Remember here that Aileron will 
send the servos in opposite directions 
(differential), while Elevator will send 
the servos in the same direction (com- 
mon). sc 
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Now available: the complete index to 
all SILICON CHIP articles since the first 
issue in November 1987. The Floppy 
Index comes with a handy file viewer 
that lets you look at the index line byline 
ог page Бу page for quick browsing, or 
you can use the search function. All 
commands are listed on the screen, so 
you'll always know what to do next. 
Notes & Errata also now available: 
this file lets you quickly check out the Notes & Errata (if any) for all articles 
Published in SILICON CHIP. Not an index but a complete copy of all Notes & 
Errata text (diagrams not included). The file viewer is included in the price, so 
that you can quickly locate the item of interest. 

The Floppy Index and Notes & Errata files are supplied inASCII format оп a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 
Viewer requires MSDOS 3.3 or above. 


ORDER FORM 
Floppy Index (incl. file viewer): $A7 


Notes & Errata (incl. file viewer): $A7 
Alphanumeric LCD Demo Board Software (May 1993): $A7 
Stepper Motor Controller Software (January 1994): $А7 


Printer Status Indicator Software (January 1994): $A7 


Switchers Made Simple — Design Software (March 1994): $A12 


Gamesbvm.bas /obj /exe (Nicad Battery Monitor, June 1994); $A7 


0| 0| 0| 0| Ка Ки o| o 


Diskinfo.exe (Identifies IDE Hard Disc Parameters, August 1995): $A7 
POSTAGE & PACKING: Aust., NZ & PNG add $A3 per order; elsewhere $A5 
TOTAL $A} 


Disc size required: С] 3.5-inchdisc — C15.25-inch disc 


Enclosed is my cheque/money order for $A. 
О Bankcard О Visa Card Q MasterCard 


or please debit my 


Card No. 


Signature. Card expiry date. у: 


Name 


PLEASE PRINT 


Street 


Suburb/town Postcode. 


Send your order to: SILICON CHIP, PO Box 139, Collaroy, NSW 2097; or fax your 
order to (02) 9979 6503; or ring (02) 9979 5644 and quote your credit card number © 
(Bankcard, Visa Card or MasterCard). 
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VINTAGE RADIO 


By JOHN HILL 


A new life for an old Hotpoint 


My first commercial radio was a 1940s 4-valve 
AWA Radiola. Recently, I had the chance to 
restore an almost identical model and that's 
what this month's story is about. So how did an 
old Hotpoint get into the act? 


I have mentioned before my early 
interest in radio and how my spare 
time as a lad was spent building crys- 
tal sets and simple regenerative re- 
ceivers. This was an exciting time of 
my life and I have fond memories of 
those distant days. But although this 
period spanned many years, it came 
to a very abrupt end. 

My tinkering with home-made ra- 
dios finished the day my father bought 
me a new receiver for my bedroom. 


Actually, I think my mother was the 
main instigator behind this move be- 
cause she had tired of the perpetual 
mess that graced the top of a chest of 
drawers. For years, this area had been 
strewn with a variety of radios, moun- 
tains of batteries, including a smelly 
rechargeable lead-acid B battery, and 
other miscellaneous accessories such 
as headphones, with their long dan- 
gling cords. 

From my mother’s viewpoint, that 


The Hotpointreceiver after restoration. This particular model with the oval-shaped 
Bakelite dial escutcheon (part of the cabinet moulding) survives better than the 
model with the separate moulded plastic escutcheon. 
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was untidiness of the worst kind and 
it had to go! 

However, in order to remove the 
junk without fuss or ill feeling, there 
had to be a satisfactory replacement. 
Enter one new radio in the form of a 
late 1940s 4-valve AWA Radiola man- 
tel model with a brown Bakelite cabi- 
net. 

It must have been Mum’s idea be- 
cause it wasn't even Christmas or my 
birthday — it just happened! 

The little Radiola was in regular 
use for about 10 years up until the 
time I left home for the big smoke. 
Sometime after that it strangely disap- 
peared. Presumably it developed some 
terminal complaint and was gently 
laid to rest. At the time I never both- 
ered to ask what happened to it. Now 
that I would like to know, no-one can 
remember. 


Differentstyles 


My old Radiola had a cabinet style 
that was not as common as a similar 
and slightly larger model of that era. 
As а result, I had, for quite a while, 
been looking for one to add to my 
collection — not that postwar 4-valve 
Radiolas are highly sought after 
collectables. I just wanted one the 
same as the one I had back in the 
1950s for sentimental reasons. 

Just why there were two distinct 
cabinet styles is something of a mys- 
tery. However, the smaller one had an 
oval shaped dial while the other had 
arectangular dial. Otherwise they were 
much the same inside and the dial 
shape was about the only noticeable 
difference between models. 

It was the oval version that I was 
seeking. This cabinet style is far more 
durable than the rectangular model. 
The reason for this difference is that 
the oval dial has a Bakelite escut- 


cheon whereas the other is white plas- 
tic. The latter warps and cracks with 
age and, after 40 years or so, is in- 
clined to fall to pieces, 

Many other Radiolas of similar vin- 
tage have the same lousy plastic in 
their speaker grilles and these too can 
look terrible due to the distortion that 
takes place over the years. When it 
comes to plastics, some are far more 
stable than others. 


Bakelite vs. plastic 


Before going further, let's briefly di- 
gress and examine the differences be- 
tween Bakelite and plastic, just to 
clarify that last paragraph. 

Although they are both plastics, 
Bakelite is a thermosetting plastic 
which is very stable and holds its 
form extremely well, even over time 
spans exceeding 60 years. Thermo- 
plastics, on the other hand, have quite 
different characteristics and many 
early thermoplastics virtually self-de- 
struct after 40 years or so. However, 
thermoplastics can be re-melted and 
recycled, whereas thermosetting plas- 
tics cannot! 

From a collector's point of view, 
I'm not particularly interested in re- 
storing any receiver that has a badly 
deteriorated cabinet due to the use of 
poor quality plastics. A restoration 
job should result in a receiver that 
both looks and performs as new (or 
close to it). 

Ifthe cabinet or cabinet fittings have 
cracked or warped out of shape, then 
the set is not worth restoring. Well, 
that’s how I see the situation! 


The Hotpoint substitute 


Anyway, the little 4-valve Radiola I 
was seeking finally came my way in 
the form of a Hotpoint! This was, in 
fact, exactly the same as a Radiola but 
marketed under another name. Both 
sets were made by AWA and there 
were sometimes minor cabinet differ- 
ences to distinguish the two but not 
in this instance. 

Unfortunately, the Hotpoint had a 
white cabinet with numerous cracks 
which showed up as black lines. Al- 
though the set was working, it was in 
terrible condition with an intermit- 
tent contact in the on/off switch and 
crackles in both the volume and tone 
controls. But for the miserable sum of 
$10, it was worth buying, even if it 
wasn't a Radiola in a Bakelite cabinet. 

What I didn’t realise at the time 


A Radiola with the rectangular dial escutcheon. This 4-valve model is unusual in 
that it is a dual-wave receiver. Very few 4-valve sets have a shortwave band. 


The old Hotpoint receiver used a couple of unusual valve types: an N78 (6815) 
and a 6AR7 GT. Note the shield on the 6AR7, a peculiar characteristic of this 
Australian-designed and manufactured valve. 


was that there was a suitable Bakelite 
cabinet stowed away in the shed, 
which I had completely forgotten 
about. I have no recollection as to 
where it came from or how it was 
acquired. The Radiola cabinet was 
discovered quite by accident while I 
was looking for a valve tester which, I 
might add, could not be found. No 
doubt it will be unearthed while I am 


looking for something else some other 
time. 

So it was only a matter of combin- 
ing the Hotpoint chassis with the 
Radiola cabinet and I would have a 
working model of my original little 4- 
valve radio. 


Cleaning up 
The Bakelite cabinet had seen bet- 
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A rear view of Hotpoint chassis. This chassis uses a 5-inch (125mm) permag 
speaker whereas many radios of this era still used electrodynamic speakers. 


The chassis cleaned up quite well. 


ter days. The dirty front half looked 
so different to the reasonably clean 
back half that I initially assumed they 
may not have been a matched pair. 
To explain, each batch of Bakelite 


~ 


has its own colour characteristics and 
an unmatched pair of cabinet halves 
can stand out like a neon sign. Fortu- 
nately, this was not the case because 
when the cabinet was washed and 


This 7-pin miniature valve socket is fitted to a chassis that has obviously been 
designed for octal valves. The other 4-valve chassis uses an octal 6V6GT in this 


position. 
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polished, the two pieces blended to- 
gether perfectly. 

The Radiola dial had been cracked 
in two places and this meant that the 
Hotpoint dial had to be used. Be- 
cause there appears to be no differ- 
ence between the Radiola and the 
Hotpoint radios, I guess I can tolerate 
aname change, 


Valve types 

Repairs to the receiver were rela- 
tively straightforward and started off 
well when all four valves tested OK. 
The valves used were: 6BE6 frequency 
converter, 6AR7 IF amplifier and de- 
tector, N78 (6BJ5) audio output, anda 
БҮЗ rectifier. 

The valve complement in the Rad- 
iola 4 varies quite a bit. The other 
receiver shown in one of the accom- 
panying photographs uses a 6A8, 
6AR7, 6V6 and 6X5. There receivers 
were made at a time when manufac- 
turers often had to use whatever com- 
ponents were available, not necessar- 
ily what they wanted to use. 

Getting back to the Hotpoint valve 
line up, the 6AR7 is an odd type in 
that it is an Australian-designed and 
made valve used only in locally made. 


Front view of Hotpoint chassis. The loudspeaker sits directly behind the dial. 
Note that the dial setup uses approximately two metres of dial cord. 


tt E 
Shown here are the volume control (left) 
switch (right), Both potentiometers were repaired by cleaning the resistance track 
and repositioning the wiper arm. The switch responded to a flush-out with a non- 
lubricating cleaning fluid. 


equipment. It usually tests poorly 
for some reason or other but this one 
was OK. An ЕВЕЗ5 will work in Из 
place if a 6AR7 is unobtainable. 

The №78 is also an unusual output 
valve as far as domestic radio receiv- 
ers are concerned. The only receiv- 
ers I have encountered that use this 
valve have been these early postwar 
Radiolas. Should a substitute valve 
be required, a 6AQ5 with a rewired 
socket and grid bias modification 
should do the trick. 


Grid bias 
Speaking of grid bias, it is worth 


= А = 
and the combined tone control and on/off 


noting that many 4-valve receivers are 
under biased. In fact, the output valve's 
bias voltage is often at about half the 
recommended value, even taking into 
account the lower plate voltages at 
which some of these small receivers 
work. If the bias is changed in order to 
produce the correct voltage, there is a 
noticeable drop in output volume. 
Presumably, the output valve is de- 
liberately under biased to raise the 
output level of the receiver. One must 
Temember that a 4-valve receiver is 
really only a 3-valve receiver (plus 
rectifier) and needs every bit of en- 
couragement in the performance de- 


* Receivers * Feeds 
* Positioners * LNBs 
* Dishes * Actuators 


* And much much more! 


Ask us for a catalog! 
B&M ELECTRONICS 


469 Light Street, Daniella WA 6062 
Phone/Fax: (09) 275 7750 


The UV People 


ETCH TANKS 
€ Bubble Etch @ Circulating 


LIGHT BOXES 
€ Portuvee 4 @ Portuvee 6 
@ Dual Level 


TRIMMER 

@ Ideal 

PCB DRILL 

@ Toyo HiSpeed 
MATERIALS 

€ PC Board: Riston, 
Dynachem 

€ 3M Label/Panel Stock 
@ Dynamark: Metal, Plastic 


** AUSTRALIA'S NO.1 STOCKIST * 
ALEX 


40Wallis Ave, East Ivanhoe 3079. 
Phone (03) 9497 3422, Fax (03) 9499 2381 
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When the text refers to poor quality thermoplastics, it really means poor quality. 
Shown here is a Radiola plastic escutcheon that has badly distorted with age. A 


period oftime. 


partment it can get. Under-biasing the 
output valve helps to give a bit more 
gain on those weaker signals —even at 
the expense of valve life and sound 
fidelity, which apparently doesn't 
amount to much anyway. 


Problem areas 


The worst problem areas of the re- 
ceiver were the volume control and 
the combined tone control and on/off 
switch. These components were very 
worn and highly suspect, especially 
the on/off switch which was making 
such poor contact the dial lights were 
flickering in unison. None of these 
controls was replaced. Instead, they 
were all repaired and they came up 
quite OK. 

Many volume and tone control 
potentiometers can be restored to good 
working order simply by cleaning the 
resistance track. However, this can be 
a fairly temporary repair if the track is 


worn. 
A better repair results if the wiper 


These replacement control knobs were so tight that the 
flats on the control shafts had to be filed down so that they 


could be fitted. 
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Bakelite escutcheon, оп the other hand, would have held its shape, even over a long 


arm is bent away from its original 
contact path and is placed on a previ- 
ously unused part of the track. Such 
asimple modification can give a worn 
potentiometer a completely new lease 
of life. 

Faulty on/off switches also respond 
well to a cleanup and a flush-out with 
a non-lubricating contact solvent is a 
good starting point. An ohmmeter set 
to the 1-ohm range will quickly indi- 
cate the condition of the switch con- 
tacts. Any measurable resistance in a 
switch must eventually cause trou- 
ble. 

It is also a good idea to turn old 
receivers on and offat the power point, 
as a 40-50 year old switch deserves a 
rest. On cannot expect them to keep 
working forever. Any potentiometer 
combined with an on/off switch will 
also benefit from switching at the 
power point, as this will reduce the 
wear on the track that would other- 
wise occur each time the switch was 
used. 


In the case of the little Hotpoint, a 
hollow had been worn through the 
resistance track on the tone control. 
This control was combined with an 
on/off switch and had turned the set 
on and off many thousands of times 
during its 45-year life span. This prob- 
lem was eliminated by simply bend- 
ingthe wiper arm away from the dam- 
aged area and onto an unused por- 
tion of the track. 


Newcapacitors 

Replacing all of the paper capaci- 
tors with more modern varieties raised. 
the high tension voltage by 20У. The 
electrolytics were the originals and 
seemed OK but they were replaced 
anyway. 

After applying some Silastic® sili- 
cone rubber compound to the thin 
outer rim of the loudspeaker, it was 
time to find three control knobs, Find- 
ing them was not a problem but get- 
ting them to fit the control shafts was 
another matter, They were so tight 
that breaking them was a distinct pos- 
sibility. 

This problem was solved by filing 
the flats on the control shafts. They 
can now be fitted and removed with- 
out risk of breaking. 

So there it is: a quick and relative- 
ly easy restoration of a humble 4- 
valve receiver, with a few repair hints 
thrown in for good measure. 

From my point of view, it was a 
satisfying project because I could re- 
late to that particular model receiver. 
Of course, it would have been better 
if the set had been 100% Radiola. But 
I guess a mix of Radiola and Hotpoint 
isn't a bad compromise, especially 
when they were both made in the 
same factory. sc 


This view shows the replacement loudspeaker cloth 
around the dial escutcheon. Even the dial light windows 
were removed and cleaned during the restoration process. 


Got a technical problem? Can't understand a piece of. 
and we'll answer your question. Write to: 


ASK SILICON CHIP 


jargon or some technical principle? Drop us a line 
Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


Drill speed controller 
has limitations 


I recently purchased a 5A Heavy 
Duty Drill Speed Controller kit, as 
described in the September & Novem- 
ber 1992 issues of SILICON CHIP. Al- 
though called a Drill Speed Control- 
ler, your article does indicate that it is 
suitable on all "brush type" motors. It 
also indicates that the incorporation 
of the Silicon Bilateral Switch has 
improved the previous circuit which 
had the problem of “not being par- 
ticularly good at very low speed 
settings”. 

I purchased the kit for a specific 
purpose usage—I havea 5-inch Makita 
angle grinder (9800RPM) and I wanted 
to reduce its speed to about 1000- 
2000 RPM for use as a buffing ma- 
chine for polishing cars. 

The problem with the controller 
seems to be twofold. At low speeds it 
seems to make the motor of the ma- 
chine click on and off, causing an 
unacceptable jarring of the motor (I 
am sure it couldn’t be doing the ma- 
chine any good!) and, at low speeds, 
the power of the machine is so re- 
duced that it is not practical to use. 

To overcome these problems I have 


Stopping stray cats 
at night 


This is a cry for help! I built 
your May 1993 Woofer Stopper 
with great success, not for dogs, 
but for cats. It was a pleasure to 
watch them go like greyhounds 
when the Woofer Stopper was 
aimed at them. 

Now that they have the message 
they don’t come near our garden 
during the day. Instead, they've 
got crafty and come during the 
night and there's nothing I can do 
to stop them, and this is where the 
cry for help comes in. I would like 
to build your Woofer Stopper Mk.II 
but before I do I would like your 


to increase the speed of the motor so 
that it spins smoothly to a speed that 
unfortunately causes burning of the 
paintwork (the reason a normal angle 
grinder cannot be used for buffing 
paint). 

The technician at the shop where I 
bought the kit checked my completed 
speed controller and he felt that I had 
successfully constructed the kit — he 
felt that the problems I have outlined 
above are inherent in the device. 

I would appreciate your comments 

on whether these are typical prob- 
lems or whether they can be fixed. If 
they cannot then perhaps you should 
state on the advertising literature that 
itis unsuitable for use on angle grind- 
ers. (В. K., Lismore, NSW), 
* It is true that the circuit will work 
with most universal “brush type” 
motors but we would not go so far as 
to say that it will work with “all”, In 
general, these motors should not be 
used at such a low speed that their 
inbuilt fan becomes ineffective be- 
cause no cooling is then available. It 
is not possible to say how long a par- 
ticular motor can be used at low speeds 
but if the case becomes noticeably 
warm, it would be prudent to stop 
work to allow it to cool down again. 


advice on how to bypass the nine 
minute timer so that I can switch it 
on with the toggle switch for a 
whole night. (J. G., Maylands, WA). 
* Disabling the 9-minute timer in 
the original Woofer Stopper can be 
done by removing Mosfet Q8 and 
connecting a shorting link between 
its Drain and Source connections 
on the board. Alternatively, just 
Temove Q3 and Q8 will be turned 
on permanently, 

In the Woofer Stopper Mk.II, the 
timer is presettable for time inter- 
vals of five seconds to 160 sec- 
onds. If you wish to build it with- 
out the timer, omit IC3 and IC4 
and connect pin 4 of IC5 perma- 
nently high. 


We should also note that all univer- 
sal motors, when run with this type of 
speed control and at very low speeds, 
will have very little useful power out- 
put. Your Makita angle grinder is de- 
signed to run at a very high speed at 
which it develops considerable power 
but it is to be expected that if you 
want to run it at below 2000 RPM, its 
power output will be feeble. Running 
a polishing disc actually requires quite 
a lot of power and even the average 
3/8-inch electric drill is really not up 
to the task — they tend to quickly 
overheat. 

Your symptom of jarring at very 
low speeds is also normal. When a 
universal motor is running at a very 
low speed it develops very little back- 
EMF and so these types of speed con- 
trol are subject to “cogging”. Just how 
bad this cogging is will depend on the 
amount of iron in the field and arma- 
ture cores. Normally, the higher the 
operating speed of the motor, the 
smaller will be the amount of iron and 
correspondingly, the cogging will be 
worse. The only cure is to run the 
motor at not such a low speed setting. 


Car engine immobiliser 
melt-down 

Tam writing in regard to the Engine 
Immobiliser kit that appeared in the 
December 1995 issue of SILICON CHIP. 
I constructed the circuit and the test 
voltages were all close to what they 
should be. I then installed the immo- 
biliser into a 1993 model Mitsubishi 
Magna and it worked as it should. 
However, one day I accidentally left 
the ignition on while the Immobiliser 
was switched on and, after about five 
minutes, I could smell something 
burning and quickly switched every- 
thing off. 

After inspection of the Immobiliser, 
I found that the high voltage transis- 
tor had overheated to an extent that 
the plastic case had partially melted. 
Surprisingly, it still worked. 

Even though this was an accident, 
the same thing would happen if a car 
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EO Voltage Rails for Plastic Power Amplifier 


I am about to start the “Plastic 
Power Amplifier" featured in the 
April 1996 issue of SILICON CHIP 
and would be obliged if you would 
let me know the following: 

(1) Would it be OK to use trannies 
Ihave, which are 300VA toroidals, 
giving a 40 volt rail, without com- 
promising the circuit? 

(2) IF OK, I guess the setting of the 
quiescent would remain the same? 
(3) Approximately what output 
would I have — 100 watts? 

(4) Do you use only off-the-shelf 
devices and parts; eg, matched 
pairs, o/p devices? 

Many thanks for your previous 
articles. I hope the Plastic Power 
amplifier is as good as my SILICON 


thief was to leave the wires connected 
after trying unsuccessfully to steal my 
car. I would then return to the carpark 
and find nothing but a pile of molten 
metal! I am confident that the circuit 
was constructed and installed cor- 
rectly. It operates fine over any period 
of time when the key is in accessory 
position. However, when the ignition 
is on, +12V is present at the coil con- 
nection and the circuit overheats. 

Could this be a design fault? If so, 

how could it be rectified? (T. V., North 
Adelaide, SA). 
* We think that your unit may be 
malfunctioning. When transistor Q1 
is turned on, the current through the 
coil should be no more than about 
four or five amps, as determined by 
the coil resistance and its associated 
ballast, if it has one. Hence, the tran- 
sistor should only be dissipating about 
6 or 7W, when it is turned on. 

However, the transistor is only 
turned on for about 0.7 seconds in 2.9 
seconds (0.7s on, 2.2s off) or 2496 of 
the time. Therefore, even if the circuit 
is powered up continuously, the 
power transistor should only dissi- 
pate less than 2W. This will make it 
hot but is not likely to be enough to 
melt the plastic case or your car! 

It should be possible to check for 
correct operation of the Immobiliser 
with it out of the car. Connect a 1КО 
resistor between the collector of Q1 
and the «12V supply and then apply 
power. Use your multimeter to meas- 
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CHIP amplifier using boards SC11- 
1287 (December 1987) which more 
than compares with a Tandberg 
amplifier I had (to me anyway). 
(H. M., Balga, WA). 

* You can run the amplifier with 
40V rails; the quiescent current 
setting would be the same. How- 
ever, the power output would be 
markedly reduced, to around 50W 
into an 8Q load or 100W into 4Q 
loads. 

We have not bothered to use 
matched output devices in our cir- 
cuits because they are generally 
not readily available. However, the 
use of matched pairs can produce 
a slight reduction in the harmonic 
distortion of an amplifier. 


ure the voltage between collector and 
emitter of Q1. It should be +12V (or 
close to it) for 2.2 seconds, then close 
to 1V for 0.7 seconds, and so on. If it 
does not follow this sequence, check 
the operation of Q2 and the 555. 


Zener diode tester has 
incorrect transformer 


I purchased a zener diode test kit 

from Dick Smith Electronics and have 
noted a couple of changes to the origi- 
nal circuit as published in the March 
1996 of your magazine: 
(1) T1 has prewound secondary wind- 
ing with 136 turns and not 40 as per 
circuit. The primary winding was 18 
turns and not 20 as per circuit and 
this was for the constructor to wind. 
The transformer in your article was 
stated to be a 2:1 step up transformer, 
thus the windings on the supplied 
transformer made it, by my calcula- 
tions, to bea 7.5:1 step-up transformer. 
(2) 201 was a 75V 5W diode not 56У 
3W as in the March 1996 circuit. 

I decided to construct the circuit as 
supplied and on completion the out- 
put voltage measured 470V instead of 
112V. I checked and double checked 
with no change to my test results, so I 
decided to rewind the transformer 
with 36 turns to the secondary and 18 
turns to the primary, as I felt this 
would make it a 2:1 step up, and also 
be more in line with the original cir- 
cuit. The output voltage now read 


141V. Аз ZD1 is higher than original 
specs, the higher voltage output of 
141V is probably acceptable. On test- 
ing known value zener diodes, the 
circuit appears to be measuring cor- 
rectly. 

Could you please advise me of the 
implications of changing the ratio of 
turns on windings as I have done with 
my circuit. (G. M., Seven Hills, NSW). 
* We are aware that Dick Smith Elec- 
tronics has been supplying a different 
transformer. However, the zener di- 
ode should still be 56V as specified, 
in order to be certain that the various 
versions of MTP3055 which may be 
used will not break down. 

The turns ratio for the transformer 
does not need to be precisely 2:1 since 
the circuit has current feedback from 
the Source of Q1 and this controls the 
overall level of power delivered to the 
zener diode under test. However, the 
turns ratio should still be in the re- 
gion of 2:1 for correct operation, given 
that zener diode ZD1 is 56V. Accord- 
ingly, with the 136 turn secondary, 
the primary winding should be some- 
where between 60 and 70 turns. Al- 
ternatively, as you have found, the 
transformer can be wound with lesser 
turns on the primary and secondary 
and with a ratio of 2:1. 

We have advised Dick Smith Elec- 
tronics to this effect. 


Making Clifford work 
in daylight 

I built your Mini Electronic Cricket 
(Clifford) as described in the Decem- 
ber 1994 issue of SILICON CHIP. I would 
like to know how to reverse the LDR 
so it comes on in the light. (1. B., 
Strathpine, SA). 
* It should be possible to make the 
circuit operate in ambient light by 
swapping the positions of the LDR 
and the associated 47kQ resistor. 


Notes & Errata 


Fluorescent Lamp Starter, August 
1996: the circuit diagram on page 16 
shows D1-D4 as 1N4004 diodes. They 
should be 1N4007 1000V types, as 
specified in the parts list. 

2-Amp SLA Battery Charger, July 
1996: the wiring diagram on page 57 
has reversed polarity signs on the out- 
put cable crocodile clips. The cable 
coming from the lefthand side of the 
PC board should be positive. sc 


MARKET CENTRE 


Cash in your surplus gear. Advertise it here in Silicon Chip. 


CUSTOM CIRCUIT BOARDS: For all 
your single and double-sided Prototypes. 
Prompt service, competitive rates. 
Phone (03) 6228 2600. 


FOR SALE 


LARGE VALVE AMPLIFIER: Make an 
offer. Greg Wolfe, Warne Street, 
Bombala. Phone (064) 58 3663. 


KITS KITS KITS: EPROM Emulator 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 cents 
| for each additional word. Display ads (casual rate): $25 per column centimetre (Max. | 
10cm). Closing date: five weeks prior to month of sale. 


| To run your classified ad, Print it clearly in the space below or on a separate sheet 

of paper, fill out the form below & send it with your cheque or credit card details to: 
Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to (02) 
| 99796503, 


| Enclosed is ту cheque/money order for $ or please debit my 


О Bankcard 9 Visa Card Ч Master Card 
Сага No. | "i Г L ERS | | 
Signature. Card expiry date. J. 
Name 

| 
Street 
Suburb/town Postcode. | 
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$103.70. PIC 16С84 programmer 
$49.70. Programmable Codepad 
$78.65. Two Station Intercom $29.50. 
Logic probe $15.45. Peltier module 
$32.55. Stereo 3W amplifier module 
$16.65. Many more. FREE catalog. 
Mastercard/Visa. Ozitronics (03) 9434- 
3806. email: 

ozitronics @c031.aone.net.au 


SATELLITE DISHES: international re- 
ception of Intelsat, Panamsat, Gori- 
zont,Rimsat. Warehouse Sale — 4.6m 
dish & pole $1499; LNB $50; Feed $75. 
All accessories available. Videosat, 2/ 
28 Salisbury Rd, Hornsby. Phone (02) 
482 3100 8.30-5.00 M-F. 


C COMPILERS: Dunfield compilers are 
now even better value. Everything you 
need to develop C and ASM software 
for 68HC08, 6809, 68HC11, 68HC16, 
8051/52, 8080/85, 8086 or 8096: 
$140.00 each. Macro Cross Assemblers 
for these CPUs + 6800/01/03/05 and 
6502: $140 for the set. Debug moni- 
tors: $70 for 6 CPUs, All compilers, 
XASMs and monitors: $400. 8051/52 or 
80C320 simulator (fast): $70. NEW: 
Disassemblers for 12 CPUs only $75. 
Demo disk: FREE. All prices + $5 p&p. 
GRANTRONICS PTY LTD, PO Box 
275, Wentworthville 2145. Ph/Fax (02) 
9631 1236 or Internet: 
http://www.mpx.com.au/~Igrant 


EASY PIC’n Beginners Book to us- 
ing MicroChip PIC chips $50, Basic 
Compiler to clone Basic Stamps into 


RCS Radio Pty Ltdis the only company 
that manufactures and sells every PC 
board and front panel published in SILI- 
CON CHIP, ETI and EA. 


RCS Radio Pty Ltd, 
651 Forest Rd, Bexley 2207. 
Phone (02) 5873491 
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Your next project will be easy, fast and satisfying with a development kit from 


PARAL, 

Scott Edwards Electronics 
MICROCHIP 
OPTO22 NEW Micro 
Micro Engineering Labs (Piceasic) 
MICROMINT /icStic 
DOMINO BLACKJACK 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low prices. 
1 offs to any quantity 5 
BN, Artwork design if required 
p Call for obligation ree qua - 
АМТ POBox 448, КОЕР, 20 

89 Fax (02)9974 


cheap PIC16C84's $135, CCS C Com- 
piler $145, heaps of other PIC stuff, 
Programmers from $20, Real Time 
Clock, A-D. Ring or fax for FREE promo 
disk. WEB search on Dontronics, PO 
Box 595, Tullamarine 3043. Phone 03 
9338 6286. Fax 03 9338 2935. 


MICROCRAFT PRESENTS: Dunfield 
(DDS) products are now available ex- 
Stock at a new low price; please ask for 
our catalogue. Micro C, the affordable 
"C" compiler for embedded applications. 
Versions for 8051/52, 8086, 8096, 
68HCO8, 6809, 68HC11 or 68HC16 
$139.95 each + $3 p&h * Now on spe- 
cial is the SDK, a package of ALL the 
DDS "C" compilers for $399 + $6 p&h • 
EMILY52 is a PC based 8051/52 high 
Speed simulator $69.95 + $3 p&h • 
DDS demo disks $7 + $3 p&h * VHS 
VIDEO from the USA (PAL) “CNC X-Y-Z 
using car alternators" (uses car alterna- 
tors as cheap power stepper motors!) 
$49.95 + $6 p&h (includes diagrams) * 
Device programming EPROMs/PALs etc 
from $1.50 * Fixed price electronic de- 
sign and PCB layout * Credit cards 
accepted * All goods sent certified mail 
* Call Bob for more details. MICRO- 
CRAFT, PO Box 514, Concord NSW 
2137. Phone (02) 744 5440 or fax (02) 
744 9280. 


MicroZed Web page always under con- 
struction. http://www.microzed.com.au 


KIT CONSTRUCTION: Electronic and 
speaker kits assembled at reasonable 
prices. Money back guarantee. Phone 
(014) 93 1227. 
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MicroZed Computers 


PO Box 634, ARMIDALE 2350 (296 Cook's Rd) 
Ph(067)7. may time out to Mobile 014036775 
Fax (067) (Credit Cards OK) 


http:/www.microzed.com.au 


Specialising in easy-to-get-going hard/software 
kits. 


Send 2 x 45c stamps for information package 
Stamp kits now have a compiler for 16С58 


OR OR OR 
‘SPECIAL! (ExT=x) LASERPRINTER MEMORY 
1Mb9- 70ns jus UA E 
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Sens Twas. 


rest Cars Welcome. We Ato Buy And Trade-in een 
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RAIN BRAIN 8-STATION SPRINKLER 
KIT: Z8 smart temp sensor, LED dis- 
play, RS232 to PC. Uses 1 to 8 DAL- 
LAS DS1820. Call Mantis Micro Prod- 
ucts, 38 Garnet Street, Niddrie, 3042. 
P/F/A (03) 9337 1917. 

mantismp @c031.aone.net.au 


MicroZed has MICROCHIP NEW 
PICSTART kits also Programmers from 
Parallax and Micro. Eng. Lab. 


68HC705 Development System: 
Oztechnics, PO Box 38, Illawong NSW 
2234. Phone (02) 9541 0310. Fax (02) 
9541 0734. 
http://www.oztechnics.com.au/ 


WANTED 


WANTED: Circuit of Silver SS171. Box 
535 Geraldton, WA 6531. Tel (099) 21 
2176. 


SWAP MEET 


VINTAGE RADIO SWAP MEET: Sun- 
day October 20th 1996. Glenroy Tech 
School Hall, Melbourne, Victoria. Mel- 
way Ref Map 16.K.2. Admission $3. 
Inquiries (054) 49 3207. 


Advertising Index 


B&M Electronics 


Dick Smith Electronics ... 


Earthquake Audio . 


EDA Solutions ... 


Emona 


Freedman Electronics .... 


Harbuch Electronics .... 


Instant PCBs .... 


Kits-R-US .. 


MicroZed Computers ... 


Oatley Electronics .... 


Pelham... 


RCS Radio .... 


Rod Irving Electronics .. 


Silicon Chip Bookshop ..... 


Silicon Chip Software ... 


Silicon Chip Back Issues .... 


Silicon Chip Wallchart .... 


Tortech .... 


Zoom Magazine ..... 


PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


* RCS Radio Pty Ltd, 651 Forest 
Ва, Bexley, NSW 2207. Phone (02) 
587 3491. 


+ Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone (09) 
8285730. 


Silicon Chip Booksh 


Newnes Guide 

to Satellite TV 

Installation, Reception & Repair. 
By Derek J. Stephenson. First 
published 1991, reprinted 1994 
(3rd edition). 

This is a practical guide on the 
installation and servicing of satellite 
television equipment. The coverage 
of the subject is extensive, without 
excessive theory or mathematics. 
371 pages, in hard cover at $55.95, 


Servicing Personal 
Computers 

By Michael Tooley. First published 
1985. 4th edition 1994, 

Computers are prone to failure from 
а number of common causes & 
some that are not so common, This 
book sets out the principles & 
practice of computer servicing 
(including disc drives, printers & 
monitors), describes some of the 
latest software diagnostic routines & 
includes program listings. 387 pages 
in hard cover at $59.95. 


The Art of Linear 
Electronics 

By John Linsley Hood. Published 
1993. 


This is a practical handbook from 
опе of the world's most prolific 


audio designers, with many of his 
designs having been published in 
English technical magazines over the 
years. A great many practical circuits 
are featured — а must for anyone 
interested in audio design, 336 
pages, in paperback at $49.95. 


Optoelectronics: 

An Introduction 

By J. C. A. Chaimowicz. First 
published 1989, reprinted 1992. 
This particular field is about to 
explode and it is most important for 
engineers and technicians to bring 
themselves up to date. The subject is 
comprehensively covered, starting 
with optics and then moving into all 
aspects of fibre optic communica- 
tions. 361 pages, in paperback at 
$55.95. 


Digital Audio & Compact 
Disc Technology 

Produced by the Sony Service 
Centre (Europe). 3rd edition, 
published 1995. 
Prepared by Sony's technical staff, 
this is the best book on compact disc 
technology that we have ever come 
across. It covers digital audio in 
depth, including PCM adapters, the 
Video8 PCM format and R-DAT. If 
you want to understand digital audio, 


2 


SATELLITETV M 
к=. 


- 


you need this reference book. 305 
pages, in paperback at $55.95. 


Power Electronics 
Handbook 

Components, Circuits & Applica- 
tions, by F. F. Mazda. Published 
1990. 


Previously a neglected field, power 
electronics has come into its own, 
particularly in the areas of traction 
and electric vehicles. F. F. Mazda 

is an acknowledged authority on the 
subject and he writes mainly on the 
many uses of thyristors & Triacs in 
Single and three phase circuits. 417 
Pages, in soft cover at $59.95. 


Guide to TV & Video 
Technology 

By Eugene Trundle. First published 
1988. Second edition 1996. 

Eugene Trundle has written for many 
years in Television magazine and his 
latest book is right up date on TV 
and video technology. 382 pages, in 
paperback, at $39.95. 


Electronics Engineer's 
Reference Boo! 

Edited by Е. F. Mazda. First 
published 1989. 6th edition 1994, 
This just has to be the best reference 
book available for electronics 


a my 


Title 


engineers. Provides expert coverage 
of all aspects of electronics in five 
parts: techniques, physical 
phenomena, material & components, 
electronic design, and applications. 
The sixth edition has been expanded 
to include chapters on surface mount 
technology, hardware & software 
design, semicustom electronics & 
data communications. 63 chapters, 
in paperback at $140.00. 


Radio Frequency 
Transistors 

Principles & Practical Applications, 
By Norm Dye & Helge Granberg. 
Published 1993. 

This timely book strips away the 
mysteries of RF circuit design. 
Written by two Motorola engineers, it 
looks at RF transistor fundamentals 
before moving on to specific design 
examples; eg, amplifiers, oscillators 
and pulsed power systems. Also. 
included are chapters on filtering 
techniques, impedance matching & 
CAD. 235 pages, in hard cover at 
$85.00. 


Surface Mount Technology 
By Rudolph Strauss. First published 
1994. 


This book will provide informative 
reading for anyone considering the. 
assembly of PC boards with surface 
mounted devices. Includes chapters. 
on wave soldering, reflow soldering, 
component placement, cleaning & 
quality control. 361 pages, in hard 
cover at $99.00. 


Audio Electronics 
By John Linsley Hood. Published 
1995. 


This book is for anyone involved in 
designing, adapting and using analog 
and digital audio equipment. Covers 
tape recording, tuners & radio 
receivers, preamplifiers, voltage 
amplifiers, power amplifiers, the 
compact disc & digital audio, test & 
measurement, loudspeaker crossover 
systems and power supplies. 351 
pages, in soft cover at $52.95. 


Price 
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WHAT'S THE PINOUT 
OF A 74H138? 


WHICH PIN OF A BC547 
IS THE BASE? 


HOW DO YOU WIRE UP 
A NULL MODEM CABLE? 
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been specially prepared by Silicon Chip | у: Seonicora aso Card a Mester Gord 
& Jaycar. Absolutely jam packed with | cora no. CT | 


info on the most frequently asked sgae т а. 
questions by hobbyists, technicians, ^ | nome pem al 
servicemen & engineers. Street, - 


Suburb/town, Postcode. 
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